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3.1/2" DISKETTE DRIVES - 
Single or dual drive units in extemal enclosure. 


Power supply is included. Available as 110 or é 
120 volt. Compatible with 3 1/2" single or doubla t 
sided diskettes. 

ABOUT THIS MANUAL 


This manual has been designed to accommodate novice as well 
as expert users. The contents of this manual are labeled by 
sections and page numbers located at the bottom of every page 
As shown from the table of contents, these numbers indicate 
where you are within any given part of this manual. 1-1, for 
example, would indicate you are located at the first page of the 
first section of this manual. 


Each numbered section is also cross referenced by page num- 
bers and names ot sections in the manual. Please note the. 
bottom of this page. This section of the manual, for example, is 
named “Introduction,” section 1, page 2. Users may move freely 
through this manual by following page numbers or section name 
and numbers. 


Illustrations, diagrams and schematics have been applied 
throughout this manual to assist users in better understanding 
operating processes and procedures 


Should a user find any particular series, set of instructions, 
processes or aspect of this manual unclear or confusing, please 
call FLAGSTAFF ENGINEERING's Customer/Technical Sup- 
port at (602)779-3341 to help clarify andor assist in successful 
operations. This service is provided iree of charge to registered 
owners of this system for 80 days from the date of purchase. 
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SYSTEM DESCRIPTION 


When you unpack the DISKETTE CONNECTION system from 
the shipping carton, you will find the following items: 


1. Adiskette controller card for your particular application. This 
card has a 37 conductor “D™ connector at one end used to 
interface all external drives to this card. 


2. 8", 5 1/4", or 3 1/2" diskette drive cabinet containing either 
one or two diskette drives. This unit will either contain only the 
diskette drive(s) or be furnished in an enclosure with its own 
power supply and power cord. There is an edge connector at the 
back of each diskette drive. This connector will be used to 
interface the drive(s) to your computer. 8" drives have a 50 pin 
conductor connector, while 5 1/4” and 3 1/2" drives have 34 con- 
ductor connectors. 


3. A 37 conductor ribbon cable. The cable has a 37 pin “D” 
connector at one end and a 50 pin conductor or 34 conductor 
edge connector on the opposite end, depending upon the system 
configuration you have ordered. Dualdrive systems are supplied 
with two (2) connectors at the drive end of the cable. This cable 
is used to connect the diskette drive(s) to the diskette controller 
card installed inside of your computer. 


The colored stripe at one edge of the cable indicates pin 50 or pin 
34 of the edge connectors, and pin 1 on the “D" connector. 


4. Power connection cable for 5 1/4" and 3 1/2” disk drives 
supplied withoutextemnal power supply. One end ofthe cable has 
a“Y" connector that fits between the existing internal 5 1/4” disk 
drive(s) and the IBM power connector. 


5. A5 1/4" distribution diskette labeled ‘DISKETTE CONNEC- 
TION UTILITY/8.' This distribution diskette contains essential 
device drivers required for system operation, and also includes 
our excellent diagnostic and utility programs. These programs 
will be used to confirm proper installation of the system, and 
furnish utility routines for use with diskettes used in external 
diskette drives. 
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The software on this diskette must be used with IBM PC-DOS 
versions 2.0 or later. 


Complete information on the software included on this diskette is 
contained in the Utility/8 Software Documentation Manual pro- 
vided to you with this system. 


This distribution diskette is an important addition to your software 
library. ing el it , load ihe 


DOS DISKCOPY UTILITY program from IBM and MAKE A 


BACKUP COPY OF THE 5 1/4" DISTRIBUTION DISKETTE 
SUPPLIED WITH YOUR FLAGSTAFF ENGINEERING 


SYSTEM! 





Atter you have finished making a backup copy, store the original 
diskette in a sale, secure place. 
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V9.0 DISKETTE CONTROLLER 


Your version 9.0 disk controller card, in the standard default con- 
» figuration for DMA Channel 2, IRQ 6 operations, should look like 
this (not to scale): 











INSTALLATION FIGURE 1: V9.0 Card (soft sector) 


The DMA Channel Jumpers on the V9.0 controller card are 
connected thus: 


INT1 = IRQ interupt Request 3 

INT2 = IRQ Interupt Request 6 
DAK1 = DMA Acknowledge Channel 1 
DAK 2 = DMA Acknowledge Channel 2 
DRQ1 = DMA Request Channel 1 
DRQ2 = DMA Request Channel 2 


NOTE: This is a multitasking controller which will operate 3 1/2”, 
5 1/4" and 8” disk drives. 
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V9.1 DISKETTE CONTROLLER 


Your version 9.1 disk controller card, in the standard default con- 
figuration for DMA Channel 2, [RQ 6 operations, should look Fike 
this (not to scale}: 
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INSTALLATION FIGURE 2: V9.1 Card (w/hard sector option) 
The DMA Channel Jumpers are connected thus: 


INT3 IRQ Interupt Request 3 


INT5 = IRQ Interupt Request 5 

INT6 = IRQ Interupt Request 6 

DAK 1 = DMA Acknowledge Channel 1 
DAK2 = DMA Acknowledge Channel 2 
DAK 3 = DMA Acknowledge Channel 3 
DRQ1 = DMA Request Channel 1 
DRQ2 = DMA Request Channel 2 
DRQ3 = DMA Request Channel 3 


NOTE: Thisis a multitasking controller which will operate 3 1/2", 
5 1/4" and 8" disk drives. 
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(Back side) 
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Power Supply 


INSTALLATION FIGURE 3: 8" Diskette Drive Connections 


Connect card S1 to drive P1 
Fie conc a a 
ALWAYS CONNECT THE RIBBON CABLE SO THAT THE 
I COLORED STRIPE ON THE SIDE OF THE CABLE 
L GOES TO PIN 50 OF THE DRIVE CONNECTOR. 


(with built in power supply) 


Pin 34 0 





Power Supply 


INSTALLATION FIGURE 4.1: 5 1/4" Disketle Drive Connections 


Connect card P2 to drive 1 
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INSTALLATION FIGURE 4.2: 5 1/4" Diskette Drive Connections 


Connect card S1 to drive Pt 


FLAGSTAFF 3 1/2" DISKETTE DRIVE 
(without built In power supply) 


‘Red wire side 








INSTALLATION FIGURE 5: 3 1/2” Diskette Drive Connections 


Connect card S1 to drive Pt 
* IMPORTANT NOTE: The power connector on the 3 1/2" drive 

connects one way only! Properly hook up the power cable by making 

sure the red wire side of cable connection is connected as above. 


DISKETTE CONTROLLER CARD 
General Layout 








PI 
INSTALLATION FIGURE 6: Controller Card Connections so 


RED or BLUE stripes on cable edge 
indicates “D" connector Pin 1. 
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GENERAL CONNECTION LAYOUT 


Internal Drive = Power Connector Power Connector 






Flagstatt 
Engineering 

‘Y' Connector 
External Power 


Externa! Drive Cable 


Power 
Connector 


INSTALLATION FIGURE 7: Diskette Drive Connections 
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DISKETTE CONTROLLER CARD DESCRIPTION 


he diskette controller card included with your system is one of 
a series of types. Your card may have the hard or soft sector 
option installed depending upoin the system specifications given 
to FLAGSTAFF ENGINEERING at the time of purchase. AS 
controller cards are updated, new versions will be re leased. You 
may check the upper left hand corner of your controller card to 
see which version card you have obtained. 


The diskette controller card has an edge connectoron the bottom 
ofthe card. The metal brackets attached to the back edge ofthe 
card. The top of the bracket has a slot fora retaining screw used 
to anchor the card against the rearpanet of your computer. Inthis 
manual, "Front" designates the end of the card without the 
retaining bracket. 


Abank of jumper pins are located at the bottom of the card near 
the edge connector. Again, depending upon the version of the 
card, these connectors are layed out differently. The jumpers are 
labeled as INT, DAK and DRQ. 


Cards will normally have straps on jumper pins marked 2. The 
card operates on DMA channel 2 when the jumper pins marked 
2are strapped. Likewise, cards operate on DMAchannel 1 when 
the jumper pins marked 1 are strapped. 


INT is the interrupt level request setting (IRQ) that the card 
operates on. Cards operate on IRQ 6 when the jumper pins 
marked 2 are strapped. Cards operate on |RO3 when the jumper 
pins marked 1 are strapped. 


ithe controlier cardis goingto be used ina PC/XT/AT comptaible 
(ALL non-IBM machines), then the card should be optioned for 
OMA channel 1 use. See the Utility/8 software manual for 
examples to contigure the software device driver for DMA chan- 
nel 1 operation. 
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++ WARNING **** 


Older IBM PC/AT Note 


Older modets of the PC/AT were supplied with long slot bus 
expansion connectors on the motherboard that do not have 
adequate separators built into the connectors. Your bus expan- 
sion connectors should have two molded-in black plastic separa- 
tors that divide the connector into two sections. If you have an AT 
and the bus expansion connectors have only a thin piece of white 
plastic separating the sections of the expansion connector, you 
should take one of the following actions, since it is possible to 
misalign the controller card as much as one and a half full finger 
widths. 


1. Have the motherboard replaced by an IBM service 
center since the bus expansion connectors are 
defective. 

2. Seat the diskette controller board in one of the short 


slot connectors to insure proper aligment. 


3. Seat the diskette controller board in one of the tong 
slot connectors while making absolutely sure the 
board is as far to the rear of the connector as 
possible (NOT RECOMMENED). 


If the controller card is misaligned, serious damage may 
cecurto controller cards (including the Hard Disk Controller 
Card) and the motherboard In your AT! 
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HARDWARE INSTALLATION PROCEDURES 


Installing Flagstaff Engineering's 8° diskette system on your IBM 
PC/XT/AT or comptaible is quite easy. The diskette controlter 
card, supplied with the system, must be installed inside your 
computer in a vacant expansion slot. If you've previously 
installed IBM or other third party controller cards in your com- 
puter, the procedure will be quite familiar. Ifyouhave notinstalled 
acard inside your computer before, relax... you don't need to be 
an electrical or computer engineer to complete the installation. 


The installation procedure is presented as a step-by-step series 
of instructions. Please don't hook up any part of the system until 
you've read through the installation instructions at least once. 
Becoming familiar with the parts of the system and the instruc- 
tions wiil allow you to install the system correctly in a minimum 
amount of time, 


To install your Diskette Connection system, perform the foliowing 
steps: 


1. Power down yourcomputer. Set the power switch onthe 
computer and any other units connected to your computer 
(expansion unit, external drives, etc.) to the OFF position. 


2. Unplug ALL power cords from the computer unit, expan- 
sion unit, etc. WARNING--Failure to completely power off all 
components and unplug all power cords could result in serious 
electrical damage to your computer system. 


3. Unhook from your computer system all attached 
periperhals (keyboard, monitor, etc.) and set well away from your 
working area 


4. Remove the plastic shipping wrapper from the diskette 
drive(s) unit. Open the door(s) on the diskette drive(s) and 
remove the cardboardinsert(s) used to protect your drive's heads 
during shipping. 


5. Remove the cover from your computer and set well 
aside. (See your system maintenance manual for removal.) 
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6. The controller card can now be installed in one of the 
system expansion slots located at the inside left rear of the 
computer unit. 


7. To install the controller card, tirst remove the retaining 
‘screw from the expansion slot cover directly behind the system 
expansion slot you have selected to use. 


8. Remove the expansion slot cover. 


9. Hold the controller card by the top and firmly press the 
bottom edge connector of the card down into the expansion slot 
in the computer. 


10. Place the retaining screw that you previously removed, 
through the retaining bracket atthe back of the controller card and 
secure to the rear panel of the computer. The controller card is 
now installed. 


11. Attach the connector of the ribbon cable supplied by 
Flagstaff Engineering to the edge connector at the rear of the 
controller card. The colored stripe that appears on the cable 
should be matched with Pin 1 of the edge connector. 


12, DO NOT CHANGE ANY SWITCH SETTINGS INSIDE 
YOUR COMPUTER. 


13. if you are using a 5 1/4" or 3 1/2" drive without a built in 
power supply, the power cable needs to be installed. 


14.a On machines with one internal 5 1/4" drive, an unused 
cable and connector will be hooked to the machines power 
supply. Plug the end of the Flagstaff Engineering power cable 
with the "Y’ connector on it into the socket on the computer's 
unused power cable. 


14.6 On machines with two internal 5 1/4” drives, unplug the 
powercabie fromone of the internal drives. Plug the ‘Y’ connector 
end of the Flagstaff Engineering power cable into the socket into 
the power cable that was disconnected from the drive. Route the 
remaining end of the Flagstaff Engineering cable cut the back of 
the computer. (See figure 7.) 


HARDWARE INSTALLATION 5-2 


15. Replace the cover onthe computer and secure the cover 
to the unit with the cover mounting screws previously removed. 
(See your system maintenance manual for replacement.) 


16. Reconnect all external drive cables. 


17. Attach the connector of the ribbon cable supplied by 
Flagstaff Engineering to the edge connector located at the rear 
of the diskette drive unit. If your diskette drive unit has two drives, 
your interface cable will have two cable connectors. Attach a 
connector to each drive. 


(The colored stripe that appears on the cable MUST be at pin 1 
of the 8" drive's edge connector or pin 1 of a5 1/4" drive's edge 
connector. See figures 3, 4, and 5.) 


18. Plug any power cables from the computer, diskette 
drives, expansion units, elc. back into your electrical outlets. 


19, Power on your computer system and external drives. 


20. There should be no error messages displayed after your 
computer is powered up. If an error message is displayed, the 
most likely causes are improperly set switches inside the com- 
puter unit, cable(s) not reinstalled, or the controller card is not 
properly seated in the expansion socket. 


iLan error message occurs, power off the system and check for 
Problems by going through the installation instructions ance 
again to verity that all instruction steps have been properly 
completed. If the problem cannot be resolved, first consult the 
trouble shooting addendum at the end of this manual, or call Flag- 
staff Engineering's Technical/Customer Support department at 
{602)-779-3341 for further assistance. 
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TROUBLE SHOOTING ADDENDUM 
EXTERNAL DISKETTE DRIVE SYSTEMS 


This addendum is a guide to common problems and correc- 
tive actions that may be taken to resolve problems with Flagstaff 
Engineering extemal diskette drive systems. Problems that may 
occur with systems generally fall into one of the following three 
categories: 


External diskette sub-system hardware problems 
Environmental problems. 
Conversion problems 


Two programs that are provided with Flagstaff Engineering 
systems 10 diagnose problems are CHECKS and VERIFY8. 
These two programs help indicate specific system and environ- 
mental problems that may be manifested during the conversion 
process, These two programs are always to be run when a 
problem occurs to define the exact cause of the failure. 


SUB-SYSTEM PROBLEMS 
1. MACHINE WON’T BOOT 


PROBLEM: __ Diskette controller card improperly seated in 
expansion slot. 


REMEDY: Power off machine and reseat card. 





PROBLEM: IBM floppy controller card has been replaced by 
external diskette controller card. 


REMEDY: Restore original IBM card to system and put 
extemal diskette controller card in empty expansion slot 
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2. 601 ERROR {Occurs during boot operation.) 


PROBLEM: IBM floppy controller card has been replaced by 
external diskette controller card. 


REMEDY: Restore original 1BM card to system and put 
external diskette controller card in empty expansion slot. 





PROBLEM: Machine was re-booted (warm boot) before 
FLAGIO.SYS device driver returned from a external diskette 
operation 


REMEDY: Cold boot machine to reset DMA channels and 
interrupt lines. 


3. | UNKNOWN ERROR MESSAGE (Diagnostic programs 
report UNKNOWN ERROR when executed.) 


PROBLEM: _ Indicates controller card is misaligned in the 
expansion slot, or that the card is not making contact with all the 
connectors in the expansion slot. 


REMEDY: POWER DOWN MACHINE IMMEDIATELY. 
Remove the controller card and reseat the card as described in 
section 4.0. 


4. DRIVE NOT READY MESSAGE (Utility and diagnostic 
Programs report DRIVE NOT READY when executed.) 


PROBLEM: _ Diskette drive unit unplugged. 


REMEDY: Make sure power cord for Diskette drive(s) is 
Plugged in. 





PROBLEM: Diskette drive unit powered off. 


REMEDY: Make sure diskette drive Power switch is on. 





PROBLEM: Diskette drive not connected to controller card. 


REMEDY: Reseat ribbon cable connectors on diskette 
controller card and diskette Grive(s). 
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PROBLEM: _ Ribboncable reversed going onto diskette drive 
(red light aways on). 


REMEDY: Remove ribbon cable from drive, tum connector 
180 degrees and re-attach cable (red line on cable up on drive). 





PROBLEM: Device driver not being loaded when the ma- 
chine is booted. 


REMEDY: Make sure a CONFIG.SYS file exists on the 
DOS volume that the machineis booted trom. The CONFIG.SYS 
file must specify the correct device driver for the system. The 
device driver must be included on the same DOS volume as the 
CONFIG.SYS file, or pathed to in the config.sys fite. 





PROBLEM: _ Diskette in backwards. 


REMEDY: Remove diskette from drive. Insert diskette into 
drive with diskette label facing to the Jeft. 





PROBLEM: _ Inoperative 5 Volt power supply in diskette drive 


REMEDY: Call Flagstaff Engineering for information on 
possibility of returning diskette drive for repair and service. 


5. 8" DRIVE LIGHT ALWAYS ON 


PROBLEM: — 50 conductor ribbon cable is reversed on edge 
connector at rear of drive. 


ACTION: Power down computer and disk drive. Remove 


cable fromthe rear of drive. Untwist the cable and reconnect with 
ted line on cable facing up. 
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ENVIRONMENTAL PROBLEMS 


1. DMA OVERRUN MESSAGE | (Utility and diagnostic 
programs report DMA OVERRUN when executed.) 


PROBLEM: This usually occurs only when system is in- 
stalled on PC Compatibles and clones. Generally due to unsup- 
ported IBM defined control signals on bus or BIOS incompatibil- 
ity. This message indicates that a DMA transfer has failed. 


REMEDY: Change CONFIG.SYS file and jumpers oncard 
to indicate DMA channel 1, IRQ3 operation 


2. COMMON ERROR MESSAGES GENERATED BY 
MISSING OR INCORRECT CONFIG.SYS FILE 





































CONFIG.SYS/ CARD JUMPE: CHECKS VERIFY 

Da IRQ | DMA IRa RESULT RESULT 

NONE 2 6 | BAD DISKCOMMAND, BAD DISK COMMAND 

| NONE 1 3 | MACHINE REBOOT DISK SEEK FAILED 
26 1 3° | UNKNOWN ERROR UNKNOWN ERROR 

| 2 6 2 3 | UNKNOWN ERROR UNKNOWN ERROR 

26 1 6 | DMAOVERRUN INVALID DISKETTE FORMAT 
rs 2 6 | UNKNOWN ERROR UNKNOWN ERROR 
i2t3 | 1 6 | UNKNOWN ERROR | UNKNOWN ERROR 
13 | 2 3 


DMA OVERRUN, INVALID DISKETTE FORMAT | 





3. DRIVE NOT READY OR UNKNOWN ERROR ON ONE 
DRIVE OF TWO DRIVE SYSTEM WHEN PC/36 COMPUTER 
INTERFACED TO SYSTEM. 


PROBLEM: — PC/36 configuration controlling requests for first 
external drive (DOS diskette drive number three). 


REMEDY: Change device select jumper on8" drive to drive 
select number 2, or change PC/36 Start-up files so that no virtua! 
diskette drives are defined. 
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4. DRIVE NOT READY OR UNKNOWN ERROR ON 
EXTERNAL ORIVE NUMBER ONE WHEN USED ON SYSTEM 
WITH IBM SUPPLIED EXTERNAL 3 1/2" ORIVE. DRIVE MAY 
INTERFACED TO {BM 3 1/2” DISKETTE CONTROLLER 
Ba IN AN IBM PC/AT, OR THE BACK OF THE INTERNAL 
IBM DISKETTE CONTROLLER CARD IN AN IBM PC OR PC/ 
xT. 


PROBLEM: IBM device driver, DRIVER.SYS set up with 
parameters of d/:2. Flagstaff Engineering drive and IBM external 
drive fook like same device to sysiem. 


REMEDY: Change device select jumper on 8" drive to drive 
select number 2. Add parameter to FLAGIO.SYS device driver 
statement in CONFIG.SYS file to read as follows: 


DEVICE=FLAGIO.SYS (D=2,6,3E8) (T=2,6,350) E=2 


The added parameter, E=2, will pass all requests for DOS drive 
2 (the first external drive) to vector being controlled by 
, DRIVER.SYS. 


DRIVE SYSTEM WHEN PC/36 COMPUTER INTERFACED 
TO SYSTEM. 


CONVERSION PROBLEMS 


1. SECTOR or TRACK NOT FOUND (Utility and diagnostic 
programs report SECTOR or TRACK NOT FOUND when exe- 
cuted.) 


NOTE* This message is normal in many programs during format 
identification. If the message is followed by “GOOD 
OPERATION”, then everything is as it shouldbe. ifthe message 
persists, the following problems may be occurring: 


PROBLEM: Diagnostics being performed on hard sector 
diskette. 


REMEDY: Use double sided, double density soft sectored 
diskettes for diagnostic checks on system. 
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INTRODUCTION 


Installing the Flagstaff Engineering 8 
inch diskette system on your IBM PC, PC/XT 
or PC/AT computer is quite easy. The 
diskette controller card supplied with the 
system must be installed inside your 
computer. If you have previously 
installed IBM or third party controller 
cards in your computer, the procedure will 
be very familiar. If you have not 
installed a card inside the computer 
before, relax; you don't need to be an 
electronics engineer to complete the 
installation. 


The installation procedure is presented as 
a step-by-step series of instructions. 
Please don't hook up any part of the 
system until you have read through the 
installation instructions at least once. 
Becoming familiar with the parts of the 
system and the instructions will allow you 
to install the system correctly in a 
minimum amount of time. 


4.0 SYSTEM DESCRIPTION. 


When you unpack the 8 inch diskette system 
from the shipping carton, you should find 
the following pieces: 


1.1 An 8 inch diskette drive enclosure 
containing either one or two diskette 
drives. This unit contains its own power 
supply and power cord. At the back of the 
unit is a 5@ conductor edge connector 

This connector will be used to interface 
your 8 inch drive(s) to your computer. 
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1.204 diskette controller card. This card 


must be installed inside your computer. 


1.3 & 5® conductor ribbon cable. The 
cable has identical 50 pin connectors on 
each end. This cable is used to connect 
the 8 inch diskette drive(s) to the 


diskette controller card inside your 
computer. 


1.4 A 5 1/4 inch distribution diskette 
labeled UTILITY/8. This distribution 
diskette contains diagnostic and utility 
Programs. These programs will be used to 
confirm proper installation of the system, 
and furnish utility routines for use with 
8 inch diskettes. The software on this 
diskette must be used with IBM PC-DOS 
versions 2.0 or higher. 


Complete information on the diagnostic and 
utility programs ts contained in the 
Utility/8 Software Documentation Manual 
provided with your system. 
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2.0 DISKETTE CONTROLLER CARD DESCRIPTION. 


The diskette controller card included with 
your system is one of two types. The card 
is either a Model S or a Model D, 
depending on the system specifications 
given to Flagstaff Engineering when you 
placed your order. To properly install 
your diskette card, you must identify the 
type of card you have. 


2.1 Card Type Identification 


The diskette controller card has three 
edge connectors. There is an edge 
connector on either end of the card, and 
an edge connector on the bottom of the 
card. A metal bracket is attached to the 
back edge of the card. The top of the 
bracket has a slot for a retaining screw 
used to anchor the card against the rear 
panel of the computer. The front of the 
card is the end without the retaining 
bracket. 


The controller card shipped with your 
system has a quality control tag located 

on the component side of the card. This 

tag will have either a letter "D", or 

"S" printed on it. A Model D controller 

card is indicated by a "D" on the tag. 

A Model S controller card is indicated by 
an "S" on the tag. 


The Model S diskette controller card 
provides interface and control functions 
for 5 1/4 inch diskette drives and 6 inch 
diskette drives. The Model S diskette 
controller card is designed to replace the 
standard IBM controller card in your 
computer. 
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The Model S controller card can be used 
with an IBM PC or IBM PC/XT computer. The 
Model S card CANNOT be used with an IBM 
PC/AT computer. 


The Model D diskette controller card 
provides interface and control functions 
for 8 inch diskette drives only. The 
Model D controller card is designed to be 
installed as an additional controller card 
inside your computer. 


The Model D controller card can be used 
with an IBM PC, PC/XT or PC/AT computer. 
You must have at least one unused 
expansion slot available in your computer 
to use the Model D card. 
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3.8 HARDWARE INSTALLATION PROCEDURE. 


To install your 8 inch diskette system, 
perform the following steps. 


3.1 Set the power switch on the computer 
system and any other units connected to 
your computer (expansion unit, etc.) to 
the OFF position. Unplug ALL power cords 
from the computer unit, expansion unit, 
etc, *** WARNING *** Failure to 
completely power off all units and unplug 
ALL power cords could result in serious 
electrical damage to your computer system 


3.2 Unhook the monitor cable and then 
remove the monitor from the top of your 
computer. Move any external devices 
(keyboard, monitor, printer, etc.) away 
from your work area. 


3.3 Remove the plastic shipping wrapper 
from the 8 inch diskette drive(s) unit. 
Open the door(s) on the 8 inch diskette 
drive(s) and remove the cardboard insert 
used to protect the drive heads during 
shipping. 


3.4 The cover of your computer unit must 
be removed to install the diskette 
controller card. Remove the five cover 
mounting screws at the back of the 
computer. 


3.5 Slide the cover toward the front of 
the computer unit and then set the cover 
aside. You can now access the system 
expansion slots located at the inside left 
rear of the computer unit. 
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3.6 If you are installing a Model S 
diskette controller card, follow 
instructions 3.6.1 through 3.6.11, then 
continue your installation by going to 
instruction 3.8 If you are installing a 
Model D diskette controller card, skip 
instructions 3.6.1 through 3.6.11 and 
start at instruction 3.7. 


3.6.1 Model S Card Installation. 


Install the Model S card by first locating 
the IBM diskette controller card supplied 
with the computer. The IBM diskette 
controller card is normally located in the 
expansion slot closest to the power 
supply. The IBM card can be easily 
identified by the ribbon cable that runs 
between the card itself, and the 5 1/4 
inch diskette drives already in the 
computer. 


3.6.2 Mark the top of the ribbon cable 
connector attached to the IBM card with a 
small piece of masking tape, or felt 
tipped marker to indicate the top of the 
connector. 


3.6.3 Unscrew the retaining screw located 
at the top rear of the IBM diskette 
controller card. 


3.6.4 Lift the card free from its 
expansion slot. 


3.6.5 Remove the ribbon cable connector 
that you previously marked with masking 
tape or felt tip marker from the IBM card. 
3.6.6 Place the IBM card in a safe 


storage area. 
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3.6.7 Place the ribbon cable connector 
with the top previously marked onto the 
FRONT edge connector of your Flagstaff 
Engineering Model S diskette controller 
card. Remember, the front of the Model S 
card ia the end without the metal bracket 
on it. 


3.6.8 Route one end of the 58 conductor 
cable supplied by Flagstaff Engineering 
through the open slot in the back of the 
computer unit. Both connectors of the 
cable are exactly the same, so either end 
may be used. However, the red arrow that 
appears on the connectors of the cable 
MUST be pointed up. 


3.6.9 Attach the connector of the 50 
conductor cable supplied by Flagstaff 
Engineering to the edge connector at the 
rear of the Model S controller card. The 
red arrow on the cable connector MUST be 
pointing up. 


3.6.18 Hold the Model S controller card 
by the top and firmly press the bottom 
edge connector of the card into the 
expansion slot in the computer. 


3.6.11 Place the retainer screw 
previously removed through the retaining 
bracket at the back of the Model S card 
and secure to the rear panel of the 
computer. The Model S controller card is 
now installed. 
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3.7 Model D Card Installation. 


The Model D diskette controller card may 
be installed in any open system expansion 
slot in the computer. To install the 
Model D controller card, firat remove the 
retaining screw from the expansion slot 
cover directly behind the system expansion 
slot you have selected to use. 


3.7.1 Remove the expansion slot cover. 


3.7.2 Route one end of the 58 conductor 
cable supplied by Flagstaff Engineering 
through the open slot in the back of the 
computer unit. Both connectors of the 
cable are exactly the same, so either end 
may be used. However, the red arrow that 
appears on the cable connectors should be 
pointed up. 


3.7.35 Attach the connector of the 50 
conductor cable supplied by Flagstaff 
Engineering to the edge connector at the 
rear of the Model D controller card. 
Remember, the rear edge of the card is the 
edge with the metal retaining bracket 
attached. The red arrow on the cable 
connector MUST be pointing up. 


3.7.4 Hold the Model D controller card by 
the top and firmly press the bottom edge 
connector of the card into the expansion 
slot in the computer. 


3.7.5 Place the retaining screw that you 
previously removed, through the retaining 
bracket at the back of the Model D card 
and secure to the rear panel of the 
computer. The Model D controller card is 
now installed. 
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3.8 DO NOT CHANGE any switch settings 
ingide the computer. 


3.9 Replace the cover on the computer and 
© cover to the unit with the five 


secure thi 
y removed. 


cover mounting screws previous] 


3.10 Reconnect all external device 
cables. 


3.11 Attach the connector of the 58 

r cable supplied by Flagstaff 
Engineering to the edge connector located 
at the rear of the 8 inch diskette drive 
unit. The red arrow on the connector 
should be pointed up. If your 6 inch 
diskette unit has two drives, your 
interface cable will have two cable 
connectors . Attach a connector to each 


drive. 


conducto: 


3,12 Plug any power cables from the 
computer, 8 inch drive, expansion unit, 
etc. back into your electrical outlets. 


3.13 Power on your computer system and 8 
inch drive. 


3.14 There should be no error messages 
displayed after the computer is powered 
up. If an error message is displayed, the 
most likely causes are improperly set 
switches inside the computer unit, 
cable(s) not reinstalled, or the 
controller card not properly seated in the 
expansion socket. If an error message 
occurs, power off the system and check 

for problems by going through the 
installation instructions to verify t 
all instruction steps have been completed. 
If the problem cannot be resolved, call us 
at 602-774-5188 for assistance. 


hat 


Installation Guide 10 


4.@ SOFTWARE INSTALLATION PROCEDURE 


To use the 8 inch diskette drive(s) with 
your computer system, a software 1/@ 
driver MUST be included in DOS when DOS is 
booted into your system. The following 
instructions will detail the installation 
of the I/O driver. 


4.1 A 5 1/4 inch distribution diskette is 
included with your 8 inch diskette drive 
system. This distribution diskette ie an 
important addition to your software 
library, since it contains diagnostic and 
utility programs that support the 6 inch 
drives. Before you do anything else with 
your computer, load the DOS DISKCOPY 
utility program from IBM and MAKE A BACKUP 
COPY OF THE 5 1/4 INCH DISTRIBUTION 
DISKETTE SUPPLIED WITH YOUR FLAGSTAFF 
ENGINEERING SYSTEM. After you have 
finished making the backup copy, store the 
original diskette in a safe place. 


4.2 A diskette device driver module MUST 
be included in the DOS you boot into your 
computer to provide support for the 8 inch 
drive{s). Each volume of a diskette or 
hard disk that is used to boot from MUST 
contain a copy of the device driver module 
and a CONFIG.SYS file which specifies that 
the device driver is to be loaded into the 
system. Two separate device driver 
modules are included on the 5 1/4 inch 
distribution diskette. The module you 
copy onto bootable volumes is defined by 
the type of diskette controller card 
installed in your computer. 


If you have a Model S diskette controller 
card, you must use device driver 8I1GS.COM. 
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If you have a Model D diskette controller 
card, you must use device driver BIGD.COM. 


The device driver module and CONFIG.SYS 
file MUST be copied to the root directory 
of any bootable volumes. If these files 
are copied to sub-directories, they will 
not be loaded into the system when DOS is 
booted. 


4.3 If you have a Model S diskette 
controller card installed in your system, 
perform installation steps 4.3.1 through 
4.3.2 and then go to instruction 4.5. If 
you have a Model D diskette controller 
card installed in your system, perform the 
installation starting with instruction 
4.4, 


4.3.1 To support a Model S diskette 
controller card, copy module BIGS.COM from 
the distribution diskette onto bootable 
volumes you will be using. 


4.3.2 A CONFIG.SYS file must be created 
on bootable volumes to specify that module 
BIGS.COM should be loaded into the system 
when DOS is booted. If your system does 
not already use a CONFIG.SYS file, then 
create the file by copying CONFIGS.SYS 
from the distribution diskette onto your 
bootable volumes. After you have copied 
the file, rename the file CONFIG.SYS. If 
your system already uses CONFIG.SYS, then 
the following two statements must be added 
to the fil 
DEVIC! IGS.COM 
BUFFERS=4 
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4.4 To support a Model D diskette 
controller card, copy module BIGD.COM from 
the distribution diskette onto bootable 
volumes you will be using. 


4.4.1 A CONFIG.SYS file must be created 
on bootable volumes to specify that module 
BIGD.COM should be loaded into the system 
when DOS is booted. If your system does 
not already use a CONFIG.SYS file, then 
create the file by copying CONFIGD.SYS 
from the distribution diskette onto your 
bootable volumes. After you have copied 
the file, rename the file CONFIG.SYS. If 
your system already uses CONFIG.SYS, then 
the following two statements must be added 
to the file: 

DEVICE=BIGD.COM 

BUFFERS=4 


4.5 If you are already using CONFIG.SYS 
with your system and loading more than one 
device driver, CONFIG.SYS may need to be 
changed. Some device drivers may need to 
be loaded in a certain order to operate 
properly. The BUFFERS parameter may also 
need to be changed for your system to 
operate. If you experience a problem with 
this, then give us a call at 602-774-5188. 


4.5.1 With CONFIG.SYS and either BIGD.COM 
or BIGS.COM installed on your bootable 
volumes, reload the DOS into your 
computer. If the bootable volume has been 
set up properly, then a message will 
appear on your screen verifying that the 
Flagstaff Engineering 8 inch diskette 
device driver has been loaded. This 
message should appear BEFORE the system 
date and time message. 


4.6 Your 8 inch system is now installed 
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5.0 SYSTEM VERIFICATION 


5.1 8 inch diskette handling. The @ inch 
diskette drive units supplied with your 
system operate in a different manner from 
the 5 1/4 inch drive units on the IBM 
computer. 8 inch diskettes must be 
inserted into the drive(s) with the label 
side of the diskette facing left. The 
write protect notch on 6 inch diskettes 
work exactly opposite from those on 5 1/4 
inch diskettes. An 8 inch diskette can 
only be written on when the write protect 
notch is covered by a diskette tab. If 
the write protect notch on an 8 inch 
diskette is uncovered, the diskette can be 
read by your computer, but not written to. 


5.2 The 8 inch diskette drive(s) should 
be checked for correct operation before 
using the drive(s) to store data files or 
programs. A diagnostic program called 
CHECK6B is provided on the distribution 
diskette. The CHECK8 program is designed 
to test the 8 inch diskette system 
hardware and diagnose any problems found. 


5.2.1 Use a good quality double sided 
double density 68 inch diskette (IBM 2D) 
when running CHECK8. CHECKS will run 
using a single sided diskette, but only 
Head @ will be checked for operation on 
your 8 inch drive(s). A double sided 
double density diskette is required to 
make sure both diskette drive heads are 
working properly. 


5.2.2 USE A BLANK DISKETTE WHEN RUNNING 


CHECK8. ALL DATA ON THE 8 INCH DISKETTE 
WILL BE DESTROYED. 
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5.3 Load CHECKS from the 5 1/4 inch 
distribution diskette. After loading, the 
program will display a message and prompt 
the user to insert an 8 inch diskette into 
the drive and select either the first 
(device 1) or second (device 2) drive 
unit. Insert the diskette into the drive 
and then type the appropriate number for 
the drive you want to check and press 
ENTER. 


5.3.1 The program will then write out to 
and read back from the 8 inch diskette 
drive, all valid sector sizes for both 
single and double density formats. 
Various sections of the diskette are 
written to and read to verify that all 
valid commands which may be sent to the 
diskette drive work properly. 


5.3.2 The number of temporary read errors 
displayed when running this program should 
not be greater than two. If any permanent 
errors occur, you should retry the test to 
see if the errors a)ways occur at the same 
diskette location. If the errors occur at 
the same diskette location, the problem is 
most likely a bad spot on the diskette. 

Use a different diskette and rerun the 

program to make sure the problem was with 
the first diskette, and not the system. 
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INTRODUCTION 


This manual is designed to assist the user with the diagnostic and utility 
programs that make up the Flagstaff Engineering Diskette Connection 
System. The Utilites/8 diskette contains the following files: 





DEVICE DRIVERS AND RELATED FILES: 


CONFIGD.SYS Configuration file for diskette controller card. 

CONFIGX.SYS Configuration file with sample DOS device 
parameters. 

FLAGIO.SYS Device driver for diskette and tape controller cards. 

FLAGX.SYS Device driver to allow use of external devices as 
DOS drives. 

FLAGINS.SYS __ Installs table entires for FLAGX.SYS 

INT13C.ASM 8088 assembler source file for device driver 
access. 

DEMO.C Source code in “C” for device driver access 
demonstration. 
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DIAGNOSTIC PROGRAMS: 


CK8 Check externa drive read/write. 
WFY8 ‘Check external crive operations. 
FILEGEN Build DOS test data file. 
ID Display diskette sector ID's. 
UTILITY PROGRAMS: 
CPY8TOS 


Copy external diskette data to DOS tiles. 
cPYSTOB Copy DOS tiles to external diskettes. 
copys Duplicate 8" diskettes using a single drive. 


EDIts Display and edit external diskette sectors. 
DOSFMT8 Format external DOS diskettes. 

FMTBINS Installation of diskette format in DOSFMTB. 
DCOPY Copy DOS file to smaller tiles. 

DFILE Display/edit DOS file records. 

ABOUT THIS MANUAL 


> the sections describing program operations, keyboard entries are 
indicated by key names or characters inside angle brackets: 


<ENTER> means the “ENTER” key; 

<Y> means the "Y" key; 

<01001> means the digits 0, 1, 0, 0, and 1. 
PROGRAM OPERATION 


The programs may be capied to and executed from any DOS diskette or 


hard disk volume desired. Programs are run by typing their names at the 
DOS system prompt: 


A> <program name> 
Program prompts forkey entries are issued by the programs inthe forms: 


(DEFAULT/RANGE OF ENTRIES) and 
(DEFAULT/OPTION1,OPTION2,OPTION3) 
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At the prompt, “ENTER DRIVE NUMBER (1/2-4)?", pressing the 
<ENTER> key will select the defautt entry of "1". Optional vaiues may 
bs entered by pressing <2>, <3>, or <4> followed by the <ENTER> key. 


EXTERNAL DEVICE TYPES 


The utility and diagnostic programs can access several types of external 
davices through the Flagstaff Engineering diskette controller card. The 
programs will prompt the user for the device type being used. External 
device types are indicated by a single alphanumeric character. Device 
types for diskattes and drives are: 


Table 1: External Device Types 


8: 8° diskette or drive. 

5: §-1/4" 48 TPI 360K device or drive. 

@: 5.1/4" 96 TPt 720k quad density. 

H: 5-1/4" 96 TPI 1.2 meg. high density. 

3: 3-1/2" 135 TPI300 RPM drive. 
(3-1/2 Data General diskettes.) 


EXTERNAL DEVICE NUMBERS 


The utility and diagnostic programs access up to four (4) external 
Giskette drives through the Flagstaff Engineering diskette controller 
card. The programs will prompt the user for the drive number being 
used. External drives are indicated by a single numeric character. 
External drive numbers are defined as: 


1: first external drive off rear af diskette 
controller card. 


2: second external drive off rear of diskette 
controller card. 


3: third external drive off front of diskette 
controller card, 


4: fourth axternal drive off front of diskette ' 
controller card. 
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ABOUT 8" DISKETTES AND WRITE PROTECTION 


os users familiar with using 5-1/4" 


diskettes, ite- 
tecting 8” diskettes is exactly the oppos neon cae 


sk ‘opposite of what you're used to. 
diskettes, there must be a write-protect tab covering the 


DISKETTE WRITE PROTECTED 


ifthe program attempts to write to a protected diskette. Write-protection 


is irrelevant, of course, if the diskette is only being read (such as in 
CPY8TO5). 


DEVICE DRIVERS 


When you install external drives that are connected to the Fiagstatf 

ering diskette controller card, you must also install a software 

lule, called a device driver, that the operating system (00S) uses to 

Communicate with the disk drive(s). Tha device driver is in a file called 

FLAGIO.SYS onthe distribution diskette. Inorderfor your system to use 
this device driver, two conditions must be met: 





1. The device driver (FLAGIO.SYS) must be present in the root directory 
of any volumes—diskettes or hard disks—that will be used to boot the 
system (the “boot volume” is the disk or diskette that is first read at 
system start-up time). Therefore, if you plan on using a number of 
diskettes to start the system from (in drive A:), then each diskette must 
contain FLAGIO.SYS in the root directory 


2. A spacial {ile used by DOS called CONFIG.SYS must also be present 
in the root directory of any “boot volumes,” and it must contain a 
statement that identifies FLAGIO.SYS as a device driver to the system. 
This is an ASCII ile that can be created or modified with any simple text 
editor, or can be created directly trom the keyboard (sea 
the section in the DOS reference manual on "Creating a Batch File”). If 
your system doesn't already have a CONFIG. SYS ile, you can copy the 
4! fle CONFIGD.SYS from the distribution diskette onto your bootable 
volumes, then rename the file CONFIG.SYS. CONFIGD.SYS uses the 
default parameters for the device driver, which are suitable for the 
majority of IBM PC/XT/AT systems. 
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THE CONFIG.SYS FILE 


This statement, identitying the device driver to the system, must be 
present in CONFIG.SYS: 


DEVICE=FLAGIO.SYS (D=2,6,3E8) ( 
(The space betore the jeft parenthesis is required). 


This sets up the disk controller card with the default values. If these 
values work with your system, then you probably don't need (or even 
want!) to know what they mean. However, if your machine is a “clono” 
{non-IBM}, or if you have other cards ar devices installed in your machine 
(such as acommunications adapter or a second printer), then there may 
‘be hardware or software conlicts that require changing these parame- 
ters. 


See Appendix A tor a tuller, more technical explanation of the device 
driver parameters, or contact technical support at Flagstaff Engineering 
tor advice (602) 779-3341). 


Tha CONFIG.SYS file must also contain a BUFFERS statement: 
BUFFERS=x ¢ 


where x is a number equal to or greater than 4, Add this statement ff it 
isn’t already in the file, or modity the existing one i needed. 


if you are already loading other device drivers in CONFIG.SYS, you 
may naed to change the order of DEVICE statements for the system to 
operate correctly. The order of stataments is the order in which the 
device drivers are actually loaded by DOS. If changing this doesn't 
resolve a problem, fefer to the discussion of driver parameters above. 
Atter CONFIG.SYS and FLAGIO.SYS are installed, you must rebootthe 
system for the device driver to be instalied (use the three-key <CTRL>- 
<ALT> <DEL> “soft” boot, or turn the machine off, then on again). 


 evarything has been properly set up, a message should appear 
vorilying that the Flagstaff Engineering diskette device driver has been 
loaded; this message should appear BEFORE the system time anddato 
messages. if any. {f this message doesn't display, either CONFIG.SY: 

or FLAGIO.SYS are incorrect or are not present on the root diractory 4 
the boot volume. 
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Note that the device driver, FLAGIO.SYS, makes the diskette contralier 
card andthe drives attached to it available to the system as an VO device. 
NOT, however, lot the system use these extemal drives as DOS 
ices. DOS will natbe able to communicate tothe drive, which means 
that you cannot use the DOS COPY or DIR commands on this drive, or 
run any applications that expect to use the drive as a DOS drive (e.g., 0:) 
In order to make DOS recognize the drive as a DOS davice, with a drive 
letter assigned to it, you must install a second davice driver known as 
FLAGX.SYS. This file is also on your distribution diskette. 


USING FLAGSTAFF ENGINEERING EXTERNAL DRIVES AS DOS 
DEVICES USING FLAGX.SYS. 


The secondary device driver FLAGX.SYS defines external Flagstaff 
Engineering drives as legal DOS devices. You must use this driver if you 
needte use the DOSFMTS program, other application programs or DOS 
commands, such as COPY, DELETE, DIR or TYPE, to access DOS 
diskettes in the external drives, 


FLAGX.SYS contains a table of diskette formats (maximum of 16). As 

bled, this device driver contains NO entries in the format table. 

rias are placed in the table using FLAGINS. When instaled, each 

entry in the table must be given a name of from 1 to 8 characters. This 

name is then used on the command line in CONFIG.SYS to pass format 
information for a specific external drive to FLAGX.SYS. 


If only the name and davice type are specified, then the device driver 
obtains the remaining parameters for the BPB from the boot record of a 
DOS diskette when it is read. This type of entry allows diskettes using 
different formats to be freely exchanged in the same diskette drive. For 
diskettes which do not have valid boot sectors, ail the parameters must 
ba filled in. In this case, the device driver will never attempt to read the 
boot sector from the diskette. 


INSTALLING PARAMETERS INTO FLAGX.SYS (FLAGINS): 
Run this program to add or modify the diskette type table in the devica 


driver FLAGX.SYS. The location of external disketles must be specified 
» en the command line on CONFIG.SYS. 
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FLAGINS - installlig parameters into FLAGX.SYS 
‘The genera! jarm of the secondary device driver statement is: 
DevicesFLAGX.SYS d=name [d=name} 


d= Extemal drive number 1 10 4 
name = Format name a specified at install time with FLAGINS. 


The davice driver parameters (d=name) create logical drives, each with 
a unique drive latter (such as D:); each logical drive associated with a 
physical device (the drive identified by “d"), and acertaintype of diskette 
(nama); and each logical device is assigned a drive letter in sequence 
by DOS, starting with the existing drives in the system. Hf your system 
hastwoS 1/4" drives (A: and B:) anda fixed disk (C:), the next logical drive 
assigned will be D:. Since the drive letters are assigned to logical, not 
necessarily physical, devices, you can associate more than one type of 
diskette with a physical drive. This can be confusing, so here's an 
example 


The following CONFIG.SYS statement defines four (4) logical drives: 
DEVICE=FLAGX.SYS (1=IBM8SM, 1=8U, 3eQU, 4=HDU) 


The device names used on the command line were created in FLAGINS. 
In this example, IBM8SM is a defined format, single sided 8” DOS 
diskette (the boot sector of the diskette will be read by the device driver 
to define physical format). QU is an undefined, 5 1/4", 96 TPI format. 
HOU is an undefined, 5 1/4" high density format. 


Assuming three (3) internal drives in the system (A:, B:, and C:), four (4) 
logical drives will be added--D:, E:, F: and G:. The drives will be set up 
as follows: 
Drive 0: uses device number 1 (first physical drive off of 
‘external diskette controller card). *8SM”, which indicates an 8", 
single sided, single density, DOS diskette. 


Drive E: uses device number 1 (tirst physical drive off of 
‘external diskette controller card). ft is an 8° drive that will 
access any valid DOS formatied, 8° diskettes. 


Drive F: uses device number 3 (third physical drive off of 
extarnal diskette controler card). his a96 TPI, 5 1/4" drive that 


will access any valid DOS formatted, 96 TPI, quad density 
diskette, 
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Drive G: uses device number 4 (tourth physical drive off of 
external diskette controlier card). itis a 48 TPI, 5 1/4" drive that 


will access any valid DOS formatted, 48 TPI, quad density 
rd diskette, 
PREDEFINED DISKETTE FORMATS 


FLAGX.SYS is supplied with the following predefined format names: 


Name Format 
IBM8LG 8* single sided, single density 
IBMBSM 8" double sided, double density 
\8MHD 5 1/4" 96 TPI, 1.2 meg, high density 
IBM360 5 1/4" 48 TPI, 360k 
tama 3.12", 720k 
IBMQUAD 5 1/4" 96 TPI, 720k, quad density 
NECALG 8" NEC, 1024 byte sector 
8U 8" undefined 
HOU 5 1/4* high density, undefined 
Qu 5 1/4" quad density, undefined 
5U 5 1/4" 48 TPI, undefined 
» 3U 3 1/2" , undetined 
‘Sample run: 
C> FLAGINS 


Enter device driver name to Install: FLAGX.SYS 








FLAGSTAFF ENGINEERING 
DOS external device driver In: tion 
















Entry name for loading # 
Diskette type (6/5/3/H/Q) b 


<BPB> <Physicel> 


se0above 200 
Bytes per sector e Density (s/d) k 
Secolors per allocation unlt d Sides (172) 
Reserved sectors e First sector (0/1)n 


Number of fats f Sectors/track 1 


Number of directory entries g 
Totat sectors In media h 
Media descriptor 


i 
Sectors per FAT i Table entry number p 


Reply 


ESCzaborl ENTER=Update record Pgp=Previous PgDn=Next End=Dond) 


Example screen: FLAGINS to install FLAGX. SYS 
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Table 2; Drive Unit Numbers: 





typical 
assignment 

©: 1st internal 5-1/4" drive _— 

1: 2nd internal 5-1/4" drive - 

2: 1st external* drive 8'5-1/4" 

3: 2nd external" drive 85-1/4°3-1/2" 

4: 3rd external" drive BYS-1/4°8-1/2" 

5: th external* drive 3-1/2" high-density 


* external drive is defined by device select jumper on drive 


Drive select jumpers are as follows: 
External Drive(s) 
1 2 a 4 
8" driver DSi Ds2 ps3. ps4 
S14" driver = OSO~DSt- = S2_s«DS3 


Table 3: Device / Media Type Numbers 


(see second table tor media and format description) 








# diskette type 
oe 
0: 5-1/4" quad density, 96 TPI 
as 3-1/2" Data General 
2: 5-1/4" standard 360K PC format, 48 TPI 
3: 5-4/4" PC/AT high density (1.2 megabyte) 
4: 8 standard DOS interchange NEC format 
5: 8° —see below 
6: 8" —see beiow 
va 8° —see below 
83 Currently undetined (fer future use), 

disk media no. no. ‘sector 
# size type oyls. tiles size 
O: 5-1/4" DSOD 80 112 S12 
4: 3-12" DSOD 80 122 512 
2: 5-1/4" DSDD 40 112 512 
3: 5-1/8" DSOD 80 224 512 
4 BF SSSD 77 68 128 
5: Bt DSDD 77 72 256 
6 8° DSDD 77 96 512 
7: Bt DSDD 77 336 512 
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The davice driver parameters (d-t) create logical drives, each with a 
unique drive letter (such as D:). Each logical drive is associated with a 
ical device (the drive identified by “d’}, and a certain type of disketta 

). Each logical device is assigned a drive letter in sequence by DOS, 
starting with the existing drives in the system: if your system has two 5- 
1/4" drives (A: and B:} and a fixed disk (C:}, the next logical drive 
assigned will be D:. Since the drive letters are assigned to logical, not 
necessarily physical, devices, you can associate more than one type of 
diskette with a physical drive. This is confusing, soan example may help. 


The following CONFIG.SYS statement defines 4 logical drives: 
DEVICE=FLAGIOX.SYS (2=4,2=6,4=0,5=3) 


Assuming 3 internal drives in the system (A:, B: and C:}, four logical 
drives will be added—D:, E:, F: and G:. The drives will be set up as 
follows: 


DRIVE D; uses device number 2 (1st external driveconnected 
to Flagstaff Engineering Controller Card), and is an 8" drive 
using type four (4) disks (standard DOS interchange NEC. 


Pa format). 


DRIVE E: uses the same physical device as drive D: above, 
since the device number is the same, but it is a separate logical 
drive that reads and writes type 6 disks (8", 77 cyls., 96 files). 


DRIVEF: uses device number 4 (3rd external drive connected 
to Flagstaff Engineering Controller Card), and uses type 0 
disks (5-1/4 quad density or 3-1/2" Data General disks), 
depending on the physical drive type. 


DRIVEG: uses device number (4th external drive connected 
to Flagstaff Engineering Controller Card), and uses type three 
3) disks (5-1/4" high density). 


When setting up the configuration parameters, keep in mind that the 
device type must match the physical drive it is associated with. An 8” 
drive cannot have a type number that tries to make it look like a 3-1/2" 
or 5-1/4" drive. 





To format disks to use in external drives defined as DOS devices through 
FLAGIOX.SYS, you can usa the DOSFMTS8 utitity program 
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DIAGNOSTIC PROGRAMS 


Diagnostic programs are included on tha distribution disketle for use in 
verifying correct diskette operation and tracing diskette problems. 


To exit any diagnostic program while itis running, press <CTRL> <C>. 
On occasion, the Control-C sequence may not terminate the program. 
¥ this occurs, press <CTRL> <BREAK> to end the program. 

8" diagnostic programs include: 


CHECK8.EXE Check read/write operations of external diskette 


drives. 

FILEGEN.EXE Create DOS test files. 

ID8.EXE Display sector ID’s from external diskettes. 

VERIFY8.EXE — Verify format of extemal diskettes and overall 
system operation. 

CHECK8.EXE 


CHECKS checks 8" diskettes and verifies that they canbe read from and 
written to properly. This program is used by Flagstat Engineering to 
check and verify the operation of each external drive recived from the 
factory. 


CHECKS will verify readéwrite operations of the drive by configuring the 
diskette with various sector sizes in both single- and double-density 
formats. Data is written to the diskette and then read back using each 
format to verity operation. 


Aiter the initial read/write test, the program will reformat the diskette as 
double-density with $12-byte sactors. This diskette format is generally 
the most difficult to write data to. If the program detects an error while 
formatting any track, the program will display a non-zero status code. 
The program will then try to reformat the track in question. The retry is 
usually successful. If the track formatting error still occurs after 5 retries, 
the pragram will issue a message to use a different blank diskette forthe 
test 


After formatting is complete, the program will read selected sectors on 
the diskette. The raad operation will begin with cylinder 1, and the 
program will step forward 11 cylinders, reading a single sector{rom each 
cylinder. The program willthen step backward 5 cylinders, again reading 
a single sector from each cylinder. This pattern of stepping forward 11 
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cylinders, and then stepping backward 5. cylinders will be repeated until 
cylinder 76 is reached. 


the read sequence is complete, the program will repeat the read 
test using a pattern ot 9 forward steps and 4 backward steps. The read 
test will continue using patterns of 7 forward and 3 backward steps, 5 
forward and 2 backward steps, 3 forward and 1 backward steps, and 
finishwith 1 forward step and ao backward steps. 


CHECKS should be run with a good quality double-sided, double-density 
diskette. The program will operate with a single-sided diskette but will 
only verity operation of head 0 on the diskette drive. 


CHECKE will DESTROY ALL DATA on the test diskette in the external 
drive, so a blank diskette should be used with the program. 


RUNNING CHECK8 


Run CHECKS by typing its name at the DOS system prompt. After 
displaying a description massage, the program will then promptthe user 

g enter a device type (see “External Devica Types," page1-2); enter 
<8>, <5>, <3>, <Q>, or <H> followed by <ENTER3> to indicate the 
devicelype being tested, or press <ENTER> only to select an 8" device. 
The program will prompt the user to insert a blank diskette into the drive 
and then select the drive number to be tested. 


Insert the diskette into the appropriate drive and then enter the drive 
number to be tested or press the <ENTER> key to select drive 1. The 
program will then begin testing the drive 


Atter the drive has been tested, the program will prompt the user to 
repeat or end the test. Select the appropriate option by entering <Y> 
‘or <N>, or end the program by pressing the <ENTER> key. 


The number of temporary read errors displayed when running this 
program shauld not be greater than 2. it's possible that afew temporary 
errors might accur while running CHECK8 due simply to the quality of the 
diskette used. If any permanant errors occur, you should rerun the 
program with the same diskette to see if the errors accur at the same 
location. If the errors occur at the same location, itis likely that the 
diskette has a bad spoton its surtace. Use adif'erent diskette and rerun 
the program to verily correct operatian of the drive. 
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DESCRIPTION: FILEGEN.EXE is designedtocreate a DOS test file for 
diagnostic use. The program creates sequential fixed length records. 
containing five byte fixed fields. Tha five byte fields contain a 5-digit 
Tecord number. The first record of the file has fields containing the 
characters 00001. The second record contains fields with the characters 
00002, etc. 


Records langths may be from 1 to 4096 bytes. Up to 60,000 records may 
be created. Riscords may created as either ASCil or EBCDIC data, 
Carriage returnfiine feed pairs may be added to the end af each record. 


RUNNING FILEGEN 


Run FILEGEN by typing its name at the DOS system prompt. After 
displaying a program description message, the program will then prompt 
the userto enter DOS file name torthe test data, Enter aDOS file name 


and press <ENTER>. The program will prompt the user to enter the 
number of test data records to Create. 


Enter a number from 1 to 60,000 (do not include any commas), or press 
<ENTER> to select 100 test records. The Program will then prompt the 
user to enter the record size in bytes. 


Enter a number from 1 to 4096, or press <ENTERs to select 128-byte 
fecords. The program will ask whether the user wants to add a carriage 
felurnfine feed pair to the end of each record, 


Enter <Y>to add a CR/LF, or, press <ENTERs to create records without 


CRILFs. The program will ask whether the user wants EBCDIC or ASCII 
data, 


Enter <E> to select EBCDIC. data, or press <ENTER> to select ASCII 
data, The program will generate a file using the input param: eters, and 
nen display a message indicating the number of records created, The 
Program will then ask if the user wants to Create another file. Enter a 


DOS file name to create another test file, or press <ENTER> to end the 
program, 


DEFAULTS 

File nama: <ENTER> means Exit program 
Number of records: <ENTER> means 100 

Record size: <ENTER> means 128 


CRILF in record: 


<ENTER> means No 
ASCll or EBCDIC: 


<ENTER> means ASCII 
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SAMPLE RUN OF FILEGEN: 


we centers 
NERATE TEST DATA FILE PROGRAM 


COPYRIGHT FLAGSTAFF ENGINEERING gees 


ENTER DOS FILE NAME FOR Test 
datatest dat centers DATA - PRESS ENTER FOR NONE? 


ENTER NUMBER OF TEST DATA RECORDS (1001 £0000)? <enter> 
ENTER RECORD SIZE IN BYTES (128/1-4096)? <96> <enter> 


00 YOU WANT A CRA 
Doel RLF AT THE END OF EACH DATA RECORD (N/Y)? 


DO YOU WANT DATA IN ASCII OR EBCDIC (AE)? <enter> 


CREATION OF DATATEST.DAT IS COMPLETED - 
100 RECORDS WERE CREATED 


eee DOS FILE NAME FOR TEST DATA -PRESS ENTER FOR NONE? 
<enter> 


P oil 


1D8.EXE 


USE: Display sector IDs on external 8" diskettes. 


NOTES: ID8.EXE is supplied on the distribution diskette as an aid to 
determining nonstandard diskette formats. The program would normally 
be used during over-the-phone technical assistance. 


DESCRIPTION: (D8.EXE is designed to find and display sector ID 
numbers on external diskettes. The program is used by Flagstaff 
Engineering to determine the formatting of nonstandard diskettes. The 
program Is not designed as a standard diagnostic, and should only be 
tun at the request of Flagstaff Engineering technical support sta‘t. 


RUNNING ID8 
Run ID8 by typing its name at the DOS system prompt. After a program 


description message is displayed, the program willlhken prompt ihe . ser 
to enter a device type (see “External Device Types.” page 1-3) 
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Enter <8>, <S>. <3>, <Q>, or <H> followed by <ENTER> to indicate 
device type being tested, or press <ENTER> only toselect an 8° device, 


The program will then prompt the user to insert a diskette into the drive, 
and enter the drive number in use. 


Insert the diskette into the appropriate drive and then enter the drive 
number to be tested or press <ENTER> only to select drive 1. The 
program will prompt the user for the format of the diskette being read. 

Enter a number from 0 to 7 te indicate one of the following formats: 


Table 4: 8" Diskette Formats 


O= 128 FM 4 = 256 MFM 
1 = 256 FM 5 =512MFM 
12 FM 6 = 1024 MFM 
3 = 1024 FM 7 = 2048 MFM 





NOTE: forthe purposes of this table, “FM” and “MFM” have the following 
meanings: 
FM = single-density diskette 
MFM = double-density diskette. 


head to be 


The program will prompt the user to enter the cylinder 
is O through 


identified. Enter the cylinder and head as CCH, where “ 
79, and "H’ is either 0 or 1. 





The program will then attempt to read the cylinder selected, If the sector 
IDs can be read, the program willdisplay 16 lines of status codes. These 
status codes can be used to determine the physical format of the 
diskette, The status codes for two consecutive sectors appear on each 
status line. Status line are in the following format: 


S0S1 $2CC HHAR NNOO.. SOS1 S26C HHRR NNOO 


S0 = status byte 0 of NEC controller chip. 
$1 = status byte 1 of NEC controller chip. 
$2 = status byte 2 of NEC controller chip. 
CC = cylinder number. 

HH = head number. 

RR = sector number {sector ID). 

NN = sector size byte: 0 = 128 bytes 
= 256 bytes 
2=512 bytes 
3 = 1024 bytes 
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‘SAMPLE RUN OF ID8: 


Pr. SYSTEM READ SECTOR iD PROGRAM 
COPYRIGHT FLAGSTAFF ENGINEERING XXOUXX 


THIS PROGRAM WILL READ AND DISPLAY ALL THE SECTOR ID ON A 
SPECIFIED DISKETTE TRACK. 


00 YOU WANT TO TEST AN8", 5°,3 1/2, 5*-QD, OR5*-HD DRIVE (6/5,3,0,H)? 
<anter> 


INSERT 8" DISKETTE - ENTER DRIVE (1/2-4) WHEN READY? <enter> 


ENTER DISKETTE FORMAT (0=128FM, 3=1024FM, 4=258MFM, 
7=2048MFM)? <5> <enter> 


ENTER CYLINDER AND HEAD FORREAD SECTOAID (CCH)? <010><enter> 


READING CYL=01 HEAD-0 SECTOR-=01 
GOOD OPERATION 


$0S1 S2CC HHRA NN 
100 0001 9001 0200 0000 0000 
{00 0001 9002 0200 0000 0000 
0100 0001 0003 0200 0000 0000 
0100 0001 0004 0200 0000 0000 


0100 0001 O00E 0200 0000 0000 
0100 ©0001 = O00F_-— 0200 0000: 0000 
0100 0001 0001 0200 0000 0000 
0100 ©0001 = 00020200» 00000000 


DO YOU WANT TO REPEAT THESE TESTS (N/Y)? <enter> 
A> 


VERIFY8.EXE 


USE: Verify format and and secior size of external diskettes. Verity read 
operations of external drive(s) and confirm correct head alignment. 


DESCRIPTION: VERIFY8 displays the format and sector size of a 
formatted diskette, and identifies possible head alignment problems with 
external diskette drivas. VERIFY does a good job of finding even 
marginal drive problems. 
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The program first examines cylinder 5 to determine the diskette format- 
ting. After the format is identified and displayed, the program will 
measure the drive rotation speed and display the speed measurement 
in milliseconds. Normally, drive rotation speed is 166.7 milliseconds tor 
5 1/4" HD and 8" 360 APM drives. 200 ms is normal for 300 RPM 3-1/ 
2" and 5-1/4" quad density drives. 100.0 msis normalfor 3-1/2" 600 RPM 
drives. 


The program wil then perform aseek test to step the diskette driveheads 
forward and backward through all sectors on the diskette. The program 
will begin the seek test by reading cylinder 1, and then will step forward 
7 cylinders, reading a single sector from each cylinder. The program will 
then step backward 3 cylinders, again reading a single sector from each 
cylinder. The pattem of stepping forward 7 cylinders, and then stepping 
backward 3 cylinders will be repeated until Cylinder 76is reached. After 
this read sequence is complete, the program will repeat the read 
opetation using a pattern of § forward steps and 2 backward steps, then 
3 forward and 1 backward steps, and end with 1 forward step and no 
backward steps. The number of temporary read errors should be zero 
on a goad diskette. 


Aiter the seek test has been completed, the program will perform aread 
test which reads a complete track. The number of read errors should 
again be zero. 


The program willthen perform a track loop test to verity head alignment. 
Cylinder 70, head 0, sector 1 will be read 100 times. The number of 
temporary read errors should be zero. 


VERIFY8 may be run with any formatted high-quality double sided 
diskette. The program will operate with a single sided diskette but will 
only verity operation of head 0 on the diskette drive. 


VERIFY will not destroy data on the test diskette in the 8 inch drive. 
RUNNING VERIFYB 


Run VERIFY8 by typing its name at the DOS system prompt. After 
displaying a program description message, the program willthen prompt 
the user to enter a device type (see “External Device Types,” page 1- 
3). Enter <8>, <5>, <3>, <Q>, ar <H> followed by <ENTER to indicate 
the device type being tested, or press <ENTER> by itself to select an 8” 
device. The program will prompt the user to insert a blank diskette into 
the drive and then select the drive number to be tested. 
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Insert the diskette into the appropriate drive and then enter the drive 
number to be tested or press <ENTER> only to select drive 1. The 
p im will then begin testing the drive, After completing the test, the 
i will prompt the user to repeat the test or end the program. 
Select the appropriate option by entering <Y> or <N>, or end the 
program by pressing the <ENTER> key only. 


lt is possible that a few temporary errors will occur while running 
VERIFY8 depending to the quality of the diskette used. It any permanent 
errors occur, you should rerun the program with the same diskette to see 
if the errors occur at the same location. If they do, itis likely that the 
diskette has abad spot on its surlace. Use a different diskette and rerun 
the program to verify correct operation of the drive. 

DEFAULTS: 

Default entries for program prompts are: 


Device Type: <ENTER> means 8°, 
Drive number: <ENTER> key means drive 1. 
Repeat Test: <ENTER> key means No. 


 DESTRUCTIVE/NONDESTRUCTIVE: 
VERIFY8 will not destroy data on the test diskette. 
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SAMPLE RUN OF VERIFY8: 


A>VERIFY8 <enter> 


DISKETTE SYSTEM VERIFY PROGRAM 
COPYRIGHT FLAGSTAFF ENGINEERING 3/15/85 


DO YOU WANT TO TEST AN2”,5”.3 1/2”,5"-QD, ORS"-HD DRIVE (85,304) 
<enle> " 


INSERT 8" DISKETTE - 
ENTER DRIVE (1/2) WHEN READY.? <enter> 


READING 8° CYL=XX HEAD=X SECTOR-XX 
GOOD OPERATION 


TESTO1-DISKETTE |S 128 BYTE SECTOR -SINGLE DENSITY-SINGLE SIDE 


TEST 02 - DRIVE ROTATION SPEED IS 165.8 MSEC. (NORMAL=166,7 0, 
200.0 MSEC.) OR 


TEST 03 - SEEK TEST STARTED 
READING 8° CYL=76 HEAD=0 

SECTOR=13 GOOD OPERATION 

TEST 03 - SEEK TEST COMPLETED - 

57.72 SECONDS - 00 TEMPORARY READ ERRORS. 


TEST 04 - READ DATA TRACK STARTED 
READING 8° CYL=76 HEAD<0 

SECTOR=01 GOOD OPERATION 

TEST 04 - READ DATA TRACK COMPLETED - 
00 TEMPORARY READ ERROAS 


TEST 05 - TRACK LOOP STARTED 

READING 8" CYL=70 HEAD = 0 

SECTOR=01 GOOD OPERATION XXX 

TEST 05 - TRACK LOOP COMPLETED - 

00 TEMPORARY READ ERRORS 

DO YOU WANT TO REPEAT TESTS (N/Y)? <enter> 


A> 
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UTILITY PROGRAMS 


programs are included on the distribution diskette for use in 
Matting, displaying, and copying data between DOS files and external 
diskettes. A single-drive 8" diskette copy program is also provided. 


To exit any utility program while it is running, press <CTRL> <C>. On 
occasion, the Control C sequence may not terminate the program. Itthis 
occurs, press <CTAL> <BREAK> to end the program, 


The utility programs include: 


CPY8TOS.EXE Copy external diskette sectors to DOS file, 

CPY5TO8.EXE Copy data from DOS tiles to sectors on an external 
diskette. 

COPY8.COM Duplicate an 8" master diskette using a single 8" 
drive system. 

EDIT8.EXE Display and modify data on specific sectors of an 
external diskette. 

DOSFMT8.EXE Format a DOS compatible external diskette. 


di 


CPY8TOS.EXE 


This program copies specific sectors trom an external diskette to a DOS. 
file. 


CPY8TOS is designed to copy sectors from an external diskette with an 
erased or invalid file directory, in order to recover damaged files. The 
program copies the sectors onto a DOS file on a diskette or hard disk. 
This program should only be used with non-DOS external diskettes or 
those with an erased or damaged {ile directory. To copy DOS files on 
or between DOS diskettes, use the standard DOS COPY command. 


Sectors from the external diskette may be copied to a DOS file on any 
drive, including a hard disk drive. Data can be copied from the source 
diskette to the destination file exactly as read, or EBCDIC-to-ASCIl 
translation can be performed if needed. Most 8" IBM-format diskettes 
are recorded in EBCDIC, while DOS files on the PC are in ASCII 


The program will identity the format of the external diskette to be copied 
from and display the format. The sector size of the external diskette will 
then be used for the size of the records written to the DOS file. 
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ee ee ee ee ee ere ee 
A>VERIFY6 <enter> 


DISKETTE SYSTEM VERIFY PROGRAM 
COPYRIGHT FLAGSTAFF ENGINEERING 3/15/85 


DO YOU WANT TO TEST AN 8°S",3 1/2".5"-QD, OR 5*-HD DRIVE (8/5,3,0,H)7 
<enter> 


INSERT 8" DISKETTE - 
ENTER DRIVE (1/2) WHEN READY.? <enter> 


READING 8° GYL=XX HEAD=X SECTOR=XX 
GOOD OPERATION 


TEST 01- DISKETTE IS 128 BYTE SECTOR -SINGLE DENSITY -SINGLE SIDE 


TEST 02 - DRIVE ROTATION SPEED IS 165.8 MSEC. (NORMAL=166.7 OR 
200.0 MSEC.) 


TEST 03 - SEEK TEST STARTED 

READING 8* CYL=76 HEAD-0 

SECTOR=13 GOOD OPERATION 

TEST 03 - SEEK TEST COMPLETED - 

57.72 SECONDS - 00 TEMPORARY READ ERRORS 


TEST 04 - READ DATA TRACK STARTED. 
READING 8" CYL=76 HEAD-0 

SECTOR-=01 GOOD OPERATION. 

TEST 04 - READ DATA TRACK COMPLETED - 
00 TEMPORARY READ ERRORS 


TEST 05 - TRACK LOOP STARTED. 

READING 8" CYL=70 HEAD <0 

SECTOR-01 GOOD OPERATION Xxx 

TEST 05 - TRACK LOOP COMPLETED - 

00 TEMPORARY READ ERRORS. 

DO YOU WANT TO REPEAT TESTS (N/Y)? <enter> 


A> 
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UTILITY PROGRAMS 


an programs are included on the distribution diskette for use in 
‘matting, displaying, and copying databetwaen DOS files and external 
diskettes. A single-drive 6" diskette copy program is also provided. 


To exit any utility program while it is running, press <CTRL> <C>, On 


occasion, the Control GC sequence may not terminate the program. Ifthis 
occurs, press <CTRL> <BREAK> to end the program, 


The utility programs include: 


CPYBTOS.EXE Copy external diskette sectors to DOS file, 

CPY5TO8.EXE Copy data from DOS files to sectors on an external 
diskette, 

COPY8.COM Duplicate an 8* master diskette using a single 8" 
drive system. 

EDIT8.EXE Display and modify data on specific sectors of an 
extemal diskette. 

DOSFMT8.EXE Format a DOS compatible external diskette. 


CPY8TO5.EXE 


This program copies specific sectors fram an external diskette to a DOS 
file. 


CPY8TOS is designed to copy sectors from an external diskette with an 
erased or invalid file directory, in order to recover damaged files. The 
program copies the sectors onto a DOS file on a diskette or hard disk. 
This program should only be used with non-DOS external diskeltes or 
those with an erased or damaged file directory. To copy DOS files on 
or between DOS diskettes, use the standard DOS COPY command 


Sectors {rom the external diskette may be copied to a DOS file cri any 
drive, including a hard disk drive. Data can be copied from the source 
diskette to the destination file exactly as read, or EBCDIC-! 
translation can be performed if needed. Mos? 8” IBM-format di: 
ara tacorded in EBCDIC, while DOS fi'es 07 Ike PC are in 












The program will identify the format of the exter nai diskette to b 
trom and display the format. The sector size o the external di 
then be used for the size of the records writtan to the DOS ile. 
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The data area to copy from the external diskette is defined by a starting 
and ending location in terms af diskette sectors. The starting and ending 
location of the data area ta be copied is specified as CCHSS, where "CC" 
is a 2-digit cylinder number from 00 through 79, *H" is a 1-digit head 
number (either 0 or 1}, and “SS” is a 2-digit sector number from Of 
through 26, depending on the specific format of the diskette. The 
following table shows the range of possible vaives for various diskette 
formats. 


Table 5: SECTOR NUMBER RANGES FOR 





VARIOUS DISKETTE FORMATS 
sector # 

diskette formats range 

128-byte sector, single density/ 1-26 
256-byte sector, double density 

256-byte sector, single density/ 115 
512-byte sector, double density 

512-byte sector, single density/ 1-8 
1024-byte sector, double density 

1024-byte sector, single density/ 1-4 


2048-byte sector, double density 


CPY8TOS also allows the selection of certain physical disk format 
parameters to allew sectors to be read from nonstandard diskettes. 
Both the number of sectors per track and the inter-sector gap size can 
be changed. For moststandard diskettes (such as IBM Diskette 1 
andDiskette 2), the default values should be selected by pressing 
<ENTER> when these prompts appear. Since this is a fairly technical 
area, further discussion and tables appear at the end of this section. 


RUNNING CPY8TOS 


Run CPY8TOS by typing its name at the DOS system prompt. After 
displaying a program identification message, the program will prompt 
the user to enter a device type (see "External Device Types’, p. 1-3). 


Enter <8>, <5>, <3>, <Q>, or <H>, followed by <ENTER> to indicate the ( 
device type being tested, or press <ENTER> only toselectan8"device. ({ 
‘The program will then prompt the user o insert a diskette into the drive, 

and enter the drive number in use. 
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Insert the diskette into the appropriate drive, then enter the drive number 
a or press the <ENTER> key to select drive 1. 


}CDIC-to-ASCIl prompt will be displayed. 


Enter <Y> to select EBCDIC-to-ASCIl conversion. Enter <N> or press: 
the <ENTER> key to copy the data °as is,” with no conversion. 


The program then prompts the user to enter the starting cylinder, head, 
and sector number for the data area on the external diskette that will 
copied to a DOS file. The entry format is CCHSS as explained above. 


Enter the cylinder, head, and sector number as a 5-digit number with no 
blanks between the digits. If the <ENTER> key is pressed without 
entering the GCHSS, the program will end the copy operation. 


The program will then promptthe user to enter the ending cylinder, head 
and sector number (CCHSS) of the data area to be copied. 


Enter the cylinder, head, and sector number as a 5-digit number with no 
blanks between the digits. If the <ENTER> key is pressed without 
i the CCHSS, the program will reprompt the user for CCHSS. 


The program will read the first copy sector and display a format 
information line with bytes per sector, single or double density, and 
single of double sided. 


It the extemal diskette format cannot be identified, the program will 
display an “unknown format” massage and end the copy operation. 


Alter the sector and format information lines are displayed, the program 
will prompt the userto enterthe “sector number origin”: this isthe number 
of the lowest-numbered sector on the diskette. Normally, sector 1 is the 
first sector on each track; however, certain diskettes start with sector 0, 
and this option is provided to allow these diskettes to be read. If there is 
any question about which is the case for a diskette, we recommend that 
you run the diagnostic program ID8.EXE to discover the sector number 
origin. To select the default value, just press <ENTER> 


The next two prompts ask for the number of sectors per track and the 
sector gap size. As mentioned above, the default values given for these 
choices are correct for the majority of diskettes, and should only be 
changed when nonstandard diskette formats are being read. Refer so 
the end of this section for a more complete discussion of these parame 
ters, or press <ENTER> to choose the default values. 
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SELECTING DISKETTE PARAMETERS FOR 
NON-STANDARD DISKETTE FORMATS: 


There are three (3) diskette parameters that can be changed in order to 
read non-standard diskette formats: 


1) sector number origin 
2) number of sectors/track 
3) inter-sector gap size. 


Sector number origin is the sector ID number of the lowest-numbered 
sector on each track of the diskette. Possible choices are “O" or “1”, with 
“1" as the default. Certain diskettes are known to have sector “0"—CPM. 
diskettes, for example. If this value is unknown, run the diagnostic 
program ID8.EXE to display the diskette sector IDs. 


Number of sectors/track is normally tied to the diskette format. These 
standard values are given in Table 5 above. This option allows formats 
tobe read that use from 4 to 32 sectors per track. Again, if the diskette 
format is unknown, ID8.EXE will tell you how many sectors each track 
contains, by displaying each sector ID on a track. 


Inter-sector gap size is set by default to the correct value for 512-byte/ 
sector, single- or double-density standard IBM diskettes. If other types 
of standard IBM diskettes are used, then the values from the following 
table should be used for this parameter. (\f the diskette is anonstandard, 
non-IBM disk, then you're pretly much on your own so far as valid sector 
gap size goes!) The values are numbers of bytes in the inter-sector gap: 


Table 6: Inter-Sector Gap Size Values 





diskette type sector gap size 
129 byte/sector single density 7 
256 byte/sector “ iv 14 
Si2byte/sector “  * 27 
256 byte/sector double density 14 
512byte/sector “ “ 27 
1024 byte/sector “ is 53 
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CPY5TO8.EXE 


TOS.EXE is designed to copy DOS files to specific sectors of an 
‘external diskette with an erased or invalid file directory. When using 
CPY5TOS, the target diskette {the one being copied to) shou Id be only: 


4) anon-DOS external diskette, or 
2) a DOS-formatted diskette with an erased or 
damaged {ile directory. 


To copy files on or between normal DOS diskeltes, use the standard 
DOS COPY command. 


The program will identify the format of the external diskette to be copied 
to and display the format. The sector size of the external diskette will 
then be used for the size of the records copied from the DOS file. If the 
external diskette format cannot be recognized, the program will display 
an error message and end the copy operation. 


The DOS file will be copied to a specific area (defined as sectors) of the 
external diskette. The user must enter a starting location for the data 
area onthe externaldiskette that will receive the copied file. The starting 
location is given as CCHSS, where "CC" is a2-digit cylinder number from 
00 through 79, “H" is 2 1-digit head number from 0 through 1, and “SS” 
is a 2-digit sector number from 01 through 26 (the range of possible 
sector numbers depends on the formatof the diskette: see Table 5 above 
for valid ranges). 


Data may be copied from a DOS [ile on any drive onthe system, including 
a hard disk drive. 


Data may be copied from a DOS file on any drive, including a hard disk 
drive. Data can be copied from the source file to the destination diskette 
exactly as read, or ASCIl-lo-EBCDIC translation can be performed if 
needed. Most 8” {BM-format diskettes are recorded in EBCDIC. wile 
QS files on the PC are in ASCII. 


The ASCIIHo-EBCDIC conversion translates an ASCII character to its 


EBCDIC equivalent, but no provision is made to exclude fieds thal 
contain binary or packed decimal numbers. 
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RUNNING CPYSTO8 


Run CPYSTOB by typing its name at the DOS system prompt. After 
displaying a program description message, the program will then prompt 
the user to enter a device type (see “External Device Types,” page 1-2). 


Enter <B>, <>, <3>, <Q>, or <H> followed by <ENTERs to indicate 
device type being tested, or press <ENTER> only to salact an 8" device, 


Tha program will then prompt the user to insert a disketta into the drive, 
and to enter the drive number in use. 


Insert the diskette into the appropriate drive and then enter the drive 
number to be tested, or press the <ENTER> key to select drive 1. 


An ASCII-to-EBCDIC prompt will be displayed. 


Enter <Y> to select ASCII-to-EBCDIC conversion, Enter <N> or press 
<ENTER> only to copy the data “as is.” 
The pragram then prompts the user to enter the starting cylinder, head, 
and sector number for the data area on the external diskette that will 


receive the copy data. The entry format is “CCHSS" as. explained above 
for the CPY8TOS pragram. 


Enter the cylinder, head, and sector number as a S-digit number with no 
blanks between the digits. If the <ENTER> key is pressed without 
entering CCHSS, the program will end the copy operation. 


The program will read the first copy sector of the external diskette and 
display a format information line with bytes per sector, single or double 
density, and single or double sided. ithe externaldiskette format cannot 


beidentitied, the program will display an "unknown format” message and 
the end the copy operation. 


After the sector and format information lines are displayed, the program 
will prompt the user to enter the "sector number origin": this is the 
number of the lowest-numbered sector on the diskette. Normally, sector 
1 Is the first sector on each track; however, certain diskettes start with 
Sector 0, and this option is provided to allow these diskettes to be read. 
lf there is any question about which is the case for a diskette, we at 
Flagstaff Engineering recommend that you run the diagnostic program 


ID8.EXE to discover the sector number origin. To select the default 
value, just press <ENTER>. 
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The next two prompts ask for the number of sectors per track and the 

sector gap size. As mentioned above, the default vaiues given for these 

cholgge are correct for the majority of diskettes, and should only be 

jed when nonstandard diskette formats are being read. Refer to 

je end of the section on CPY8TOS in this manual fora more complete 

discussion of these parameters, or press <ENTER> to choose the 
default values. 


Next, the program will ask for the name of the DOS file from which the 
data will be read. Enter the filename with any necessary qualifiers (such 
as drive letter or path names). If <ENTER> is pressed without entering 
any filename, the program will end the copy operation. After the output 
filename has been entered, the program will begin the copy operation. 
As sectors are written to the 8° diskette from the DOS file, a “writing” 
message will be displayed and updated to indicate that the copy is in 
progress. On completion of the copy operation, a message will be 
displayed indicating the total number af records (sectors) written to the 
diskette. The user will then be prompted to enter a starting CCHSS 
number for another copy operation. 


The user will be prompted to enter a starting CCHSS number for another 
copy operation using the same DOS file: enter a new starting CCHSS or 
Press <ENTER> to exit the copy operation. 


The program will ask whether you want to copy trom another file: enter 
<Y> to continue, or enter <N> or <ENTER> only to end the program. 


DEFAULTS: 

Device Type: <ENTER> means 8" diskette. 

Drive number: <ENTER> means drive 1 

Starting CCHSS: <ENTER> means exit CCHSS. prompt. 
DOS File: <ENTER> means exit copy operation 
ASCIl to EBCDIC: <ENTER> means No. 

Another Copy? <ENTER> means No 


DESTRUCTIVE/NONDESTRUCTIVE: 





CPY5TO8 will not affect data in the DOS source #1 s WOwever, ALL 
EXISTING DATA ON THE DESTINATION SECTORS OF THE 
EXTERNAL DISKETTE WILL BE DESTROYED By THE COPY 
’ OPERATION. 
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SAMPLE RUN OF CPYSTOB: 


ApcpySto8 <enter> 


COPY DOS FILE TO DISKETTE SECTORS PROGRAM 

COPYRIGHT FLAGSTAFF ENGINEERING 2/6/86 

THIS PROGRAM WILL COPY A DOS DATA FILE TO A SPECIFIED 
LOCATION ON A DISKETTE. THE USER CAN SPECIFY THE STARTING 
CYLINDER, HEAD, AND SECTOR FOR THE COPY. ASA USEROPTION, THE 
PROGRAM CAN TRANSLATE THE DATA FROM ASCI! TO EBCDIC DURING 
THE COPY. THE PROGRAM WILL AUTOMATICALLY IDENTIFY THE DISK- 
ETTE FORMAT. 


NORMAL CYLINDER VALUES (CC) ARE 00-79 FOR 8° AND 00-39 FORS" 
NOFMAL HEAD VALUES (H) ARE 0 OR 1 
NORMAL SECTOR VALUES (SS) FOR 6" ARE 

1-26 FOR 128-SD AND 256-DD 

1-15 FOR 256-SD AND 512-DD. 

1-8 FOR 512-SD AND 1024-DD 

1-4 FOR 1024-SD AND 2048-DD 
NORMAL SECTOR VALUES (SS) FOR 5" ARE 

1-18 FOR 128-SD AND 256-DD 

1-9 FOR 256-SD AND 512-DD 

1-4 FOR 512-SD AND 1024-DD. 

1-2 FOR 1024-SD AND 2048-DD 
ENTER DISKETTE TYPE (8"=DEFAULT/5=5°,323 1/2*,Q=5"-QD,H=5°HD)? 
center> 
INSERT 6° DISKETTE - ENTER DRIVE (1/2-4) WHEN READY? <enter> 
DO YOU WANT ASCII TO EBCDIC CONVERSION (N/Y)? y 
ENTER STARTING CYLINDER, HEAD, AND SECTOR (CCHSS)? 01001 
OISKETTE IS 512 BYTE/SECTOR - DOUBLE DENSITY - DOUBLE SIDE 
ENTER SECTOR NUMBER ORIGIN (1=DEFAULT/O-1)? <enter> 
ENTER NUMBER OF SECTORS/TRACK (15=DEFAULT/4-32)? <enter> 
ENTER SECTOR GAP SIZE (027-DEFAULT/0-255)?_ <enter> 
ENTER OOS FILE NAME FOR COPY {A:,\PATH\NAME.EXT)? 

\temp\6dump.ase 
WRITING CYL=01 HEAD=0 SECTOR=01 GOOD OPERATION 
SECTOR=01 GOOD OPERATION 

WAITING CYL-02 HEAD=0 SECTOR=01 GOOD OPERATION 
WRITING CYL-02 HEAD-=1 SECTOR=01 GOOD OPERATION 
WAITING CYL=03 HEAD=0 SECTOR-01 GOOD OPERATION 
WRITING CYL=03 HEAD=1 SECTOR=01 GOOD OPERATION 
WRITING CYL=04 HEAD=0 SECTOR=01 GOOD OPERATION 
END OF COPY - 0105 SECTORS WERE COPIED 
ENTER STARTING CYLINDEA, HEAD, AND SECTOR {CCHSS)? <enter> 








DO YOU WANT TO COPY TO ANOTHER DISKETTE (N/Y}?_ <enter> 


A> 
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COPY8.COM 
aa Duplicate an 8” diskette using a single 8” drive system. 


DESCRIPTION: COPYS.COM is designed to duplicate an 8° master 
diskette onto a blank 8” diskette using a single 8" drive system. 


The program will identify the format of the master 8" diskette. If the 
format cannot be identified, the program will andthe copy operation. The 
program can dupiicate most 8" diskettes that are single or dauble sided, 
and single or double density with sector sizes of 128, 256, 512, 1024, or 
2048 bytes per sector. 


The program wil! duplicate the format and data of the master diskette 
onto a blank diskette. The program writes data to the blank diskette by 
formatting a sactor, and then writing datato the sector. Ifasectorcannot 
be formatted on the blank diskette, an error message will be displayed 
and the pragram will end the copy operation. 


After data is written to the blank diskette, the program performs a write 
verify. Ifthe blank diskette cannot be write verified, an error message will 
ba displayed and the program will end the copy operation. 


The program performs the copy operation by reading data from the 
master diskette and and then storing the data in memory. After the data 
has been raad into memory, the master diskette must be removed from 
the drive and then the blank diskette must be inserted into the drive. The 
stored data will then be written to the blank diskette. A maximum of 25€ 
K bytes of machine memory is allocated for data storage during the copy 
operation. 


RUNNING COPY8 


Run COPY8,COM by typing its name at the DOS system prompt. Alte: 
displaying a program description message, the program will prompt the 
user to verify that the master diskette to be copied is in the 8" drive. 


Insert the master diskette into the drive and press <ENTER>. 


The program will then read data from the master giskelte ard siore the 
data in available memory. The program will prompt the user 
the master diskette and then insert the copy ette ints 
press <ENTEA>. 
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Insert the blank diskette into the drive and press <ENTER>. The data 
stored in machine memory will be written anto the biank diskette. 


Tha program will prompt the user through the read-fram-master, write- 
to-blank copy routine until the copy operation is completed. After the 
copy operation is complete, the program will ask whether the user wants 
to copy another diskette. Enter <Y> to copy another diskette, or enter 
<N> or the <ENTER> key only to end the program. 


DEFAULTS: 

Begin Copy: <ENTER> means begin. 
Continue Copy: <ENTER> means continue. 
Another Gopy <ENTER> means No. 


DESTAUCTIVE/NONDESTRUCTIVE: 


COPY8.COM will not destroy any data on the master diskette; however, 
ALL DATA ON THE DISKETTE BEING COPIED TO WILL BE. 
DESTROYED. 


SAMPLE RUN OF COPYs8: 


Apcopy® <enter> 


DUPLICATE 8 DISKETTE PROGRAM 
COPYRIGHT (c) FLAGSTAFF ENGINEERING 10/08/84 


** MAKE SURE MASTER DISKETTE IS IN DRIVE 1 ** 
PRESS ENTER KEY TO START COPY <enter> 


READING 8" 128-SO CYL=00 HEAD-=1 

SECTOR=01 TRACK NOT FOUND. 

DISKETTE {S 128 BYTE SECTOR - 

SINGLE DENSITY - SINGLE SIDE 

READING 8° 128-SD CYL<xX HEAD-X 

SECTOR=XX GOOD OPERATION 

VERIFY 8" 128-SD CYL=xX HEAD=X 

SECTOA=XX GOOD OPERATION 

INSERT BLANK DISKETTE, PRESS ANY KEY... <enter> 


READING 8° 128-SD CYL=xX HEAD-X 
SECTOR=XX GOOD OPERATION 
VERIFY 8" 128-SD CYL=XX HEAD=X 
SECTOR=XX GOOD OPERATION 


'NSERT MASTER DISKETTE, PRESS ANY KEY ... <enter> 
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READING 8° 128-SD CYL=XX HEAD=: 
SEGTOR-XX GOOD OPERATION 
IFY 8" 128-SD CYL-XX HEAD=X 
CTOR=XX GOOD OPERATION 


DISKETTE COPY IS COMPLETED - 
00 SECTORS OR TRACKS WERE SKIPPED 


oe YOU WANT TO COPY ANOTHER DISKETTE (NAY)? <enter> 
> 


EDIT8.EXE 


The EDITS program allows you to display and modity data on any 
specified sector of a diskette. This utility is useful for inspecting disketla 
files, for discovering how a diskette is formatted, and for “patching” 
si onto a diskette, as long as you know what sectors you need to 
modify. 


Kf records in a DOS nile need to be edited, the DOS utility DFILE included 
with this package should be used instead; see Section 5. 


EDITS can be used with any of the diskette typesdescribed in Table 1. 
Regardless of the diskette, data is displayed in screens of at most 256 
bytes of data. When updating data, the entire sector is rewritten to 
diskette. As with the 8" to 5" copy programs, sectors are selected by 
giving a 5-digit CCHSS number, where: 


cc is a two-digit cylinder number, 
H is the head number (0 or 1), and 
ss is a two-digit sector number. 


When in Display mode, the screen can be scrolled uo cr own, arc! the 
next or previous sector selected for display. When editing 2 etre 
cursor can be moved around on the screen as with a fu'l 
editor. Data can be displayed and entered as e ther ASCII 
dapending on a user-sel toggle. 






ar text 


DiC 
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RUNNING EDITS 


Run EDITS by typing its name at the DOS command prompt, After 
displaying an introductory message, you will be askad to insert the 
diskette to display and enter the number of the external drive it is in. 
(Table 2 gives these numbers.) Note that this must be an external drive, 
not one of the internal (ouilt-in) drives. 


After the drive has been selected, the program will prompt you to give the 
diskette type (as in Table 1) and the starting sector number (CCHSS)} to 
display. Atany point while running EDITS, pressing <ENTER> only atthe 
CCHSS prompt will allow youto end the program. Ifthe CCHSS number 
given cannot be read, the following message will appear and you willbe 
asked if you want to display another diskette (pressing <ENTER> only 
at this point will end the program): 


PERMANENT READ ERROR ON DISKETTE. 


When these first 3 prompts have been answered, Dispiay mode will be 
entered with the first 256 bytes of the selected sector displayed. Screen 
1 below shows an example of a display screen. The first column, “DISP,” 
gives the displacement (location) of each line of data in decimal: this is 
the number of bytes from the beginning of the sector, starting at zero. 
The center and right sections of the display give the hexadecimal and 
character values of the sector bytes, shown in lines of 16 bytes. The 
<F1> key toggles the display between the ASCII and EBCDIC character 
sets, Any non-printable characters are shown as Periods in the 
character display area. 


When data is being displayed or edited, the bottom line on the screen 
shows the current CCHSS number, the sector length in bytes, whether 
the disk is single or double density (SD or DD), and how many sectors 
there are per track (shown as a range—"Sector xx to xx"). Note that a 
single diskette can have several different track formats (in terms of 
bytes-per-sector) on it; while the diskette format may vary from track to 
track, each sector on a track is generally identically sized. To move the 
display, the following keys can be used: 


<PgDn> display the next 256 bytes in sector 
<PgUp> display previous 256 bytes in sector 
<UpArrow> —_scrall display down one line 
<DnAtrow> —_ scroll display up one line 

<Home> display previous sector 

<End> display next sector 

<ESC> exit display screen 

<Fl> toggie between ASCII and EBCDIC 
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To "jump" to a new sector on the diskatte, just type tha new CCHSS. 
and press <ENTER>. Ii the specitied sector cannot be found or 
amessage will so inform you, and you can enter a different number 

xit the display. 


EDITING SECTOR DATA 


To enter Edit made from the Display screen, use the <F9> key. The 
displayed data will remain in place, and the cursor will jump to the first 
byte in the hexadecimal display field. Any data entered now will be 
retained in memory until you exit from Edit mode. You can enter bytes 
either as hexadecimal values in the center section, or as ASCII or 
EBCDIC characters in the right section (depending on the setting of the 
display toggle which appears at the top of the section). To mova the 
cursor from the hex entry to the character entry area or vice versa, USO 
the <TAB> key. 


When new data has been entered, it must explicitly be written by the user 

back to diskette by using the <F9> key. This will write the data to the 

diskette sector, then exit the Edit screen. If you want to write the modified 

sactor as a “deleted sector,” use <ALT> <D> instead to write and exit. If 

Fane you don't want the modified data written after all, the <ESC> 
will exit without writing anything to diskette. 


Screen 2 in the sample run below shows an example of an Edit mode 
screen, 


DESTRUCTIVE/NONDESTRUCTIVE: 


it Edit mode is entered and sector data is changed and written back to 
the diskette, the data in that sector will be permanently changed. If no 
data is written back to diskette, EDITS will not alter any of the diskette 
data. 


SAMPLE RUN OF EDITa. 


Coedita 
Diskette Data Display and Edit 
Copyright (c) Flagstatt Engineering 07/08/06 


This program displays selected data sectors trom a diskette, allowing the user to 

‘dit the data (change any bytes in the secior), then write the updated sector back 

tothe diskette. Thedatais displayedin hex along with either the ASCIFor EBCDiC 

interpretation. The currently displayed Cylinder, Head, and Sector (CCSS) is 

shown at the bottom ofthe screen along with the sector size. the high and low 

stad ID on the track, and whether the diskette is single or double densityiSD/ 
). 
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The following keys ara usabie from the display screen: 


<PgDn> Display the next 256 bytes in a secior 
Spsups Display the previous 256 bytes in a sector 
<UpAm> Scroll display down one fine 

<DnAr> Scroll display up one line 

<Home> Display previous sector 

<End> Display next sector 


<Esc> Exit display ; 
<Fi> Toggle between ASCIVEBCDIC character display 


<F9> Enter Edit mode to change the currently displayed sector 
Fill in CCHSS & press <ENTER> to select a new sector fordisplay 


Insert diskette - enter drive number (1/1-4): <ENTER> 


Enter diskette type (8°=delaulvS=5" 3-3 1/2*,Q=5"-OD,H=5" 


Enter starting cylinder, head, sector (CCHSS): 00008 


Screen 1 (Display mode): 


HEX DATA 


C8 C4 D9 F1 40 £3 40 40 40 40 40 40 40 40 40 40 
40 40 40 40 40 40 40 Fo F2 F5 F6 D9 FO F1 FO FO 
F1F1 FO Fi Ft FO FS 40 40 40 40 C9 40 40 40 FB. 
F6 FO F6 F1F1 FO FO Fa FO 40 FO FO FO FO 40.40 
40 40 40 40 40 40 40 40 40 40 FO F1 F1 FO F6 40 
40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 C9 
C2 D4 £2 8 £2 £3 C5 D4 FS F6 40 40 40 F1 40 40 
112 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 


<Esc>- Exit display 
<Fl> - Toggle between ASCIVEBCDIC character display 


HD): <ENTER> 


EBCDIC 


IHDR1 T 

| 02560100) 
[1101105 | 8] 
1606110080 00 | 
| 01106 


I 
IBMSYSTEMS || 
i} 


<F9> + Enter Edit mode to change the currently dis 
played sector 
Fil'n CCHSS & press <ENTER» to selact new sector for display 


CCHSS. CCHSS=00008 128 Bytes/Sector {SD) Sectors 61 to 26 
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Screen 2 (Edit mode): 


K- 


DISP HEX DATA EBCDIC 





© 40 40 82 93 81 95 92 FB FO AD F7 F9 5A 40 7E 40 |blank80[79! =| 
16 FO SE 40 40 40 40 40 40 40 40 40 40 40 40 40 40 0; 

82 40 40 40 40 40 40 40 40 40 40 40 4040 40.4040 | 

48 40 40 40 40 40 40 40 40 40 40 40 4040404040 | 

64 40 40 40 40 40 40 40 40 40 40 40 4040 404040 | 

80 40 40 40 40 40 40 40 40 40 40 404040404040 | 

96 40 40 40 40 40 40 40 40 40 40 40 4040 40.4040 | 

112 40 40 40 40 40 40 40 40 40 40 40 40 40404040 | 

128 40 40 82 93 8195 92 F3 F2 AD F3 F1 5A 40 7E 40 [blank32|311= 
144 FO SE 40 40 40 40 40 40 40 40 40 40 40 40 40 40 

180 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 

176 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 


208 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 
224 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 


| 
| 
192 40 40 40 40 40 40 40 40 40 40 40 40 40 40.40 40 | 
| 
| 
240 40 40 40 40 40 40 40 40 40 40 4040 40404040 { 


<Ese> - Quit edit without updating the diskette 

<F9> - Quit edit and write updated sector to diskette 

<ALT><D> - Quil edit and write updated sector as a deleted sector 
<TAB> - Toggle the cursor between hex and character entry areas 


CCHSS: CCHSS=04013 256 Bytes’Sector (DD) Sectors 01 to 26 
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DOSFMT8.EXE 


DOSFMT8 will format a DOS diskette in an external drive connected to 
the Flagstaff Engineering diskette controller card. We recommend th 
you use only high-quality diskettes to avoid data errors and losses. 





DOSFMTS can create nearly any DOS format desired using 8°, 5 1/4", 
and 3 2" diskettes. The program initializes the DOS FAT tables and 
directory based on values given by the user. 


This program contains a table of diskette formats which are installed 
using FMT8INS. As assembled, there are NO entries in the table. Each 
entry in the table has a name of from 1 to 20 characters, The format for 
executing this program is as follows: 


DOSFMTS [/D:d] [T:type} or [/N:n] 


d = External drive number from 1 to 4. If not given here, 
it will be asked for by the program. 


type = The name of one of the types defined in the format table. 
n= The number of one of the types defined in the format ad | 


\f neither /T or AN are given (or are invalid), then the program 
will display a list of all entries in the table. 


The operator may then choose a format by number. Alistof the detailed 
parameters for that format will hen be displayed and the operator may 
change one or more entries. Prass <ENTER> to start formatting. 


\{avalid /T or /N are entered, the program displays the detailed paramter 
list and begins to immediately format the disk. The <ESC> key may be 
pressed to abort a format thal has started. 


FMT8INS - Install the format table in DOSFMT8. 


Run this pragram to install diskette formats into DOSFMT8.EXE. The 
names assigned to the formats with this program must be known to the 
operator fo DOSFMT8 to select the correct format. Names may contain 
blanks, but short concise names are better for executing DOSFMTS trom 
the command line. 


DOSFMTS is supplied with the following predefined formats installed: 
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? 


Name Format 


IBM&LG 8 single sided, si it 
a |, single density 
Pe z Piper double density 
1.2 } high densit 
IBM360 5S 1/4" 48 TPI, 360k clea 
IBM3 3172", 720k 


IBMQUAD. 5 14" 96 TPI, 720k, quad density 


Using FMTSINS to Install table entries In 
device driver DOSFMTB 


This installs actual table entries into DOSFMTS, so the user should 
preserve a copy of DOSFMT8.EXE before running this program. 


a 


or 


Nama of entry. This is used on the command line in 
CONFIG. SYS to specify the type of drivertormat attached to an 
extemal DOS diskette drive. 


The type of physical drive, 

8 = 8" drive 

S = 5 1/4" single/double denisty (48 tracks/inch) 
9= 3 1/2" 720k 

H = 5 1/4" high density (96 tracks/inch, 1.2 meg) 
Q = 5 1/4" quad density (96 tracks/inch, 720k} 


To generate an entry which will access any DOS format found onadrive 
at execution time, enter ONLY the above two fields. To fully specify the 
format for faster diskette access or for formats which do not have a valid 
boot sector, also enter ALL of the following fields. 


c. 


System name. An eight character name placed in the boot 
sector. 


Sector size. Must be 128/256/5 12/1024 bytes. 


Sectors/allocation unit. The number of sectors allocated by 
each FAT tabla entry. 


Reserved sectors. The number of sectors preceeding the 
start of the first FAT table, which is usvaily one (the boo: 


sector). 


Number of FATS. The number of times the FAT tabie is 
repeated on the diskette, which is normally two times. 
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h. Directory entries. This determines the number of sectors 
allocated for the directory. 


i Media descriptor. This is a hex value. See DOS documen- 
tation for the usuai values. This is largely ignored by DOS, 
except that the F9 value may cause problems if improperly 
used. 

i Sectors/FAT. The number of sectors occupied by one FAT 
table. This is determined by the sectors/allocation unit and the 
total sectors in the media. 

kK Sides. This must be 1 forsingle, or 2 for double sided diskettes, 

L Sector origin. This must be 0 or 1. 

m. Density. Must be 'S' for single or ‘D' for double density. 


n. Number of cylinders. 


FLAGSTAFF ENGINEERING 
DOS Diskette format program 


Number Type Name. Number Type Name 


o1 Le 
02 $8 
03 
04 





Sample screen: DOSFMTS (first screen) 
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Sample run: 


iS TEINS 
inter format program name to Install: DOSFMTS.EXE 


FLAGSTAFF ENGINEERING 
DOS Diskette Paramters: 


al 


Format name LS 
Device type (8/5/3/H/Q) 8 
Systemname — FLAGFMT 
Sector size 512 
Sectors/alloc unit 1 
Reserved sectors 1 
Number of FATS 2 
Directory entrles 224 
Media descriptor FE 
Sectors perFAT 7 
Sides 2 
Sector origin (0/1) 1 
Density(S/D) D 
Number of cylinders 77 
<t> 


b 
lel 
Ia] 
el 
lol 
ir] 
lid 
Ik] 
| ml 


E 


Reply 





Sample screen: FMTS8iNS installation (second screen) 


DESTRUCTIVE/NONDESTRUCTIVE: 


DOSFMT8 WILL DESTROY ALL DATA ON THE DISKETTE BEING 
FORMATTED. 
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When an entry has been entered/modified, press <ENTER> to update 
thattable entry. Page up and down may be used to browse through the 
table entries. Any entry which is displayed may be altered and then 
updated by pressing <ENTER>. Press <END> to actually install the 
modified entiras into the device driver. You may press <ESC> at any 
time to abort without updating. Note: actual updating does not occur, 
unless and until the <END> key is pressed. 


Using the DOS format command 


Once the format of a diskette on a drive (letter) is known by the DOS 
operating system, the DOS FORMAT command may be used to format 
diskettes on that drive. If all parameters. are given at install time, the 
formatis always known. ifthe parameters are being installed in from the 
boot sector, then at least one diskette of the desired format must have 
been accessed sinca the system has been booted. 


Sector sizes larger than 512 


DOS diskettes with a sector size of 1024 may be accessed. The device 
driver FLAGX.SYS tells DOS that the sector size is 512, but this is 
transparent to the user. 


Disk access speed 


Hf only one known format of diskette is going to be used in a given drive, 
it may be advisable to specify all the Parameters when installing it in 
FLAG.SYS. This allows the disketteto be accessed faster since the boot 
sectar does nct need to be reread each time media change is possible. 
Since there is no physical diskette change line supported on the external 


drives, the media is assumed to be questionable if no accesses have 
Occurred within the last five (5) seconds 


NOTE: for use on color displays, DOSFMTB, FLAGINS, and FMT8INS 
are all color installable using INSUTIL. 
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DOS FILE DISPLAY 
AND EDITING UTILITIES 


12 Utility’ package includes DOS utility programs for use in displaying 
and editing DOS files, especially those that have been transferred from 
8" diskattes. These programs are useful for inspecting such files after 
transfer to confirm the intagrty of their contents, to break up large files 
into smaller pieces, and to do patching (editing) of data, 


The DOS file utility programs are: 


DCOPY.EXE — Generates smaller muttiple files 
from a large DOS file. 


DFILE.EXE Displays records, searches for data 
and patches records in a DOS file. 
OCOPY.EXE 


DCOPY will copy part of an existing DOS file to a separate file, or copy 
a large DOS file into several smaller files. The program allows a large 
DOS file to be copied to multiple 5-1/4" diskettes when the original tile 
size exceeds the capacity of a single 5-1/4" diskette. Large files may also 
be split up to allow transter of file segments to 8" diskettes. 


Files may be copied to and from any DOS file. The record ength may 


be set by the operator to any logical record length required. Any number 
of records may be copied to the targe' tile. 
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DCOPY.EXE 


DCOPY will copy part of an existing DOS file to a seperate file, or copy 
a large DOS lite into several smaller files. The program allows a large 
DOS file to be copied to multiple 5-1/4" diskettes when the original file 
size excaads the capacity ofa single 5-1/4" diskette. Largefiles may also 
be split up to allow transtar of file segments to 8° diskettes. 


Files may be copied to and from any DOS file. The record length may 
be set by the operator to any logical record length required. Any number 
of records may be copied to the target file. 


RUNNING DCOPY 


Run DCOPY by typing its name at the DOS command prompt. After 
displaying a program description message, the program willthen prompt 
the user to enterthe name of a DOS file to copy from: enter the file name 
using standard DOS syntax, including any necessary specifiers such as 
drive or path names. 


The program will then prompt the user for a logical record size. This can 
be any number that does not exceed the total number of characters in 


the tile. Enterthe record size, or select variable-size. records by prassing 
<ENTER> only 


The program will then prompt the user to enter a target DOS file name 
10 copy to: enter the file name using standard DOS syntax. 


The program will prompt the user for the number of records to be 
wansferred. 


Press the <ENTER> key to copy all records in the file, or entor the 
Aumber of records to copy. The program will copy the indicated number 


of records into the target file, and then display the number of records 
transferred 


The user will be prompted to insert a new diskette or choose a fixed 
(hard) disk 
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i copying to a 5-1/4" diskette, place the next diskette i » 
press the <ENTER> key. if ‘ete in the drive and 


copying to files on hard disk, press the 
or key only to continue, 
program will then 


Prompt the user to enter a naw target DOS file 
‘fame to copy to. 


Enter the new file name using standard DOS syntax, or select the 
Previously entered output fila name by pressing the <ENTER> key only. 


The program will prompt the user for the number of records to be 
transferred, 


Press the <ENTER> key to copy all records in the fila, or enter the 
number of records to copy 


The program will copy the indicated number of records into the targetfile, 
and then display the number of records transferred. Ifthe complete input 
file hasbeen transferred, a message willbe displayed indicating the total 
number of records copied trom tha input file to the muttiple output files. 


The user will be prompted to insert a new disk if the target disk becomes 
“hill and the copy operation is not complete, 


When the copy operation is complete, the user will be prompted to enter 


a new input file name, Enter a new DOS tile name, or press <ENTER> 
only to end the program. 
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SAMPLE RUN OF DCOPY: 
Codeopy <entor> 


THIS PROGAAM WILL COPY A SINGLE INPUT DOS FILE INTO MULTIPLE 
OUTPUT FILES. 


ENTER INPUT FILE NAME: c‘test 
ENTER RECOAD LENGTH (CR=VARIABLE): <enter> 


ENTER OUTPUT FILE NAME (CA=SAME AS PREVIOUS OUTPUT): 
<atest!.doc> 


ENTER RECORDS TO TRANSFER (CR=ALL): <100> 

00100 RECORDS COPIED TO OUTPUT FILE 

OUTPUT FILE COMPLETE. MOUNT NEW VOLUME, PRESS ANY KEY... 
<enter> 


ENTER OUTPUT FILE NAME (CA=SAME AS PREVIOUS OUTPUT): 
<atest2.doc> 


ENTER RECORDS TO TRANSFER (CA=ALL): <enter> 


00200 RECORDS COPIED TO OUTPUT FILE. 
COPY COMPLETE 00300 TOTAL RECORDS COPIED. 


ENTER INPUT FILE NAME: <enter> 
C> 
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DFILE.COM 


DFILE is used to display, edit and search tor data in DOSiiles. A file may 
be displayed using any logical record size desired by the user. Records 
are displayed as hexadecimal values with both EBCDIC and ASCI} 
translations displayed for each value. Records may be edited (patched) 
as ASCIl or EBCDIC characters or as hexadecimal byte values. 


When the program is loaded, a'>' prompt will appear onthe screen. The 
program uses the following commands (items in CAPS are keyword 
entries that must be given; lowercase items are usat-suppliad entries). 
For the search commands, the search data must start one space after 
the command keyword. 


<ENTER> Display starting at next record until end of file is hit. 

nnnn Display record number anna. 

SAaaaaaa — Search for ASCII string "aaaaaa” (no quotes 
needed) 





Search for EBCOIC string "“eeeeee” (no quotes 
needed). 


SX xx XX xX Search for hexadecimal string "xx xx xx". 





PA trrraoea Patch data in record number “Ir'r” at o'lset "0000" 
(both numbers are given as decimal numbers}, 
See below for an explanation of the patcning process 


c Cancel display. Use to select arctrer file or te w: te 
patched data to disk. 
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SEARCHING FOR DATA WITH DFILE 


The operation of alithe search commands above is similar, exceptfortha 
type of data being searched for. For the string (ASCIVEBCDIC) 
searches, DFILE takes any characters entered one space after the 
command {SA or SE) as the text to search for. Since no delimiters are 
required here, any characters including single and double quotes canbe 
searched for. 


Alter the search command is givan, you will be asked for the record 
number with which to start the search. Enter the record number {in 
decimal), or press <ENTER> only to start the search atthe top of therfile. 


Hany matches are found, the recard number and offset of the match will 
displayed. The program will then ask you if you want to continue the 
search. At this point, typing <Y> only will continue the search (DFILE 
doesn't wait for you to hit <ENTER> here); any other key will end the 
search and re-display the command prompt ">". 


PATCHING RECORDS WITH DFILE 
When the PA command is given, a prompt appears showing the record 


number, offset from the start of the record, and the first byte at that offset 
given in hexadecimal, ASCIl and EBCDIC. The prompt looks like this: 





0048 39 9/.: 


meaning that at offset 48 (decimal) in the requested record, the first byte 
is ahex 39: the values separated by the slash are the ASCII and EBCDIC. 
chatacters, respectively (a period indicates that the character is non- 
displayabie in that character set). When the patch prompt appears, you 
can either type in new dala to replace data in the record, of press 
<ENTER> only to end the patch process. Patch data can be entered as 
ASCII or EBCDIC strings or as a series of pairs of hexadecimal digits. 
ASCII strings are indicated by using apostrophes (‘single quotes”) 
around the string, while EBCDIC strings are enclosed by double quotes. 
Hexadecimal data must be entered as 2 digits per byte, each pair 
separated by one space. 


When patching records, any changes entered are kept in machine 
memory only untilthe session is ended with the *C” command, when the 
data will actually be written out to disk. Any data entered will be written 
even if you exit the program using <CTRL> <BREAK> (not recom- 
mended). If no patches are made, nothing will be written aut to the file 
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RUNNING DFILE 


FILE by typing its name at the DOS command prompt. After 
playing a program description message, the user will be promptad to 
enter thename of a DOS file to display. 


Enter theile name using standard DOS syntax, including any necessary 
drive and path name specttiers. 


The program will then prompt the user lor logical record size. This can 
ba any number that does not exceed the total number af characters in 
the file. Enter the record size, or select the default size of 16 bytes by 
pressing <ENTER> only. 


‘The program willdisplay the command prompt “>" and wait for the user's 
input. Press the <ENTER> key fo begin displaying the tite at record 
number 0 (the first record in the file), or enter any of the commands 
described above, 


Htarecord number is entered, 128 bytes of data willbe displayed as lines 
of 16 bytes each. The data is displayed by record number and offset 
M@ietance) trom byte zero of the record. The data is displayed as 
hexadecimal values, with an ASCII translation to the left of the display. 
Directly under the ASCII translation is an EBCDIC translation of the 

same data. 


Selected records may be displayed and patched, or the display session 


ended with the “C* command and another file selected (or the program 
ended). 
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SAMPLE RUN OF DFILE: 

Godfile <enter> 

DUMP A DOS FILE AND TRANSLATE TO ASCH AND EBCDIC. 
FILE NAME TO DUMP: rhoase.tbl <enter> 

LOGICAL RECORD SIZE: <enter> 


FILE SIZE IS 00002 RECORDS PLUS 00000 BYTES LONG.» <enter> 
9000 © 0000 40.4040... 4040 |@@E@...... 





0016 40 40 40 


0032 . 


0112.30.90 40. 


> <0001> <enter> 
0001 0000 30 61 €2....... 


0016 F2 BA 6B........ 
0032. 
01129051 92. 
> <PA 0001 02> center> 


0002 62 b/:.: <'this'> <enter> 
0112 309040.......30 22 


> <0001> <enter> 
0001 0000. 306162... 40 FI 


0016 F26A 6B.......92 26 
0032 


0112 3031 32 40 40 














011230 31 32....40.40 





> <PA 0001 02> <enter> 


0002 62 b/.: <‘this'> <enter> 
c> 
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APPENDIX A: DEVICE DRIVER 
SUPPLEMENTAL INFORMATION 


This section supplements the section on using the Flagstaff Engineer- 
ing device drivers; itis intended for use by those with special system 
configuration problems or by programmers using the Flagstatf Engi- 
neering diskape drives and controller cards. The device driver 
(FLAGIO.SYS) parameters are covered in detail. The sacondary device 
driver, FLAGIOX.SYS, is covered in the device driver section of this 
manual. 





DEVICE DRIVER PARAMETERS 
The general form of the devica driver statement for FLAGIO.SYS is: 


(1) DEVICE=FLAGIO.SYS [ (dev=c,i.a) ] 
((devec,i.a) ] 


where: 
~ dev either "T” for a tape controller or “D* for a disk controller 


-¢ the DMA channel which the controller uses, a number from 1 
to 3. 


“1 the IRQ {interrupt request) level the controller is uses: in 
Practice, this is a number from 3 and 6. 


-@ the port address of the card, given as 3 hexadecimal digits. 


Note thal the square brackets are not included in the statement itself; 
they indicate that the enclosed ‘tems are optional. In this case, this 
Means that the device driver can be installed with no parameters at all, 
n which case the defauk values are used (see below). One or two sets 


of parameters can be given, in order o install the device driver for a disk 
OF tape controller or both. 


Default values are: 
lor tape controller card: 


daveT, 





6, a=350 
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(the *i* parameter is ignored for tape, but must be included in the fist) 
P for disk controller card: 
deveD, c-2, inf, an3E8 
CHANGING DEVICE PARAMETERS 


H there is any question of conflicts arising from the use of a Flagstatt 
Engineering disk or tape controller card in your system, read this section 
thoroughly to determine if you need to deviate trom the default parame- 
ters given above. Otherwise, set up your system using the gwen 
defaults, then follow the procedures given in this manual and the 
installation guide totest the system. if there are problems, you may need 
to change parameters. It you're not sure what you're doing, our best 
advice is—GETHELP. Itis very easy to get into trouble here! fin doubt, 
call technical support at Flagstaif Engineering,(602) 774-5188, for 
assistance. 





WHAT THE DEVICE DRIVER PARAMETERS MEAN 


inne! is the number of the OMA (direct memory access) channels 
tobe used by the controller. Valid channel numbers are 1 through 3. 


IRQ level is a the hardware interrupt request level number to be used 
by the controller. Basically, this number is a priority number that the 
‘system hardware uses to determine which devices in the system take 
precedence when interrupts from these devices are serviced. Valid RQ 
level numbers for the Flagstaff Engineering FLAGIO.SYS device driver 
are from 3 to 6. The following tabla shows the devices assigned to hese 
IRQ levels in the IBM PC/XT/AT: 


Tabie 8: IAQ level assignments 





IRQ level portidevice assignment 
3 serialpon2 = -COM2"* 

4 serial port 1 “COMI 

5 parailel port 2 2nd painter 

6 diskette controller (intemal urives) 


Source: /8M Technical Reference. 
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CHANGING THE DMA CHANNEL: 


DMA channel 2 is normally used by the Flagstaff Engineering tape and 
diskette controllers; this is the same channel used by the internal 
diskette controller. Usually the only time the DMA channel needs to be 
changed is when the system is a compatibie non-IBM machine ("clone"), 
in which case OMA channel 1 should be used. 


The DMA channel specified on the device driver parameter line (1) 
above must match the channel selected on the controller card by 
changing jumpers. See the appropriate Installation Manual for instruc- 
tions on selecting the DMA channel option, and be sure to follow all 
precautions! NOTE: #t your machine is an IBM-XT, DMA channel 3 is 
used by the fixed disk controller if present. In this case, only DMA 
channels 1 or 2 should be selectad for use by the Flagstaff Enginaering 
external controller card. 


CHANGING THE IRQ LEVEL 


I you change from DMA channel 2, you may need to change the IRQ 
lavel afong with it: see the table below, tor recommended settings. For 
the tape controller device driver, the IRQ level parameter is ignored 
(always set to 6). If you need to use a non-standard IRQ level because 
‘of system conflicts, youneed to know what IRQ levels are assigned tothe 
devices connected to your system: reler to Table 1, above. For example, 
if you have a 2nd printer on a parallel port, it uses IRQ'5 and makes this 
IRQ level unusable by other devices. COM1: and COM2: are normally 
used for asynchronous communications adapters (8.g., modems or net- 
working), but can also be reassigned (via the DOS MODE command) to 
drive a serial printer or other device. The point is that you need to select 
an IRQ level for the external drive (tape or disk) that will net conflict with 
existing devices on the system. 





CHANGING THE CONTROLLER PORT ADDRESS 


(For this section, some familiarity with computer hardware and terminol- 
ogy is assumed. If you are nat knowledgable in this area, you'd be better 
off not poking around here without help!) 


The option of changing the base address of the controller card is 
provided as a way of resolving potential contlicts with other devices 
installed on the system. Both the tape and disk controller cards occupy 
8 consecutive port addresses, starting at he base address. By default, 
the controlier cards use these port addresses {the first address is the 
base) 
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TAPE: 350 hex} 
DISK: 3E8 * 





The addrass of the diskette controller card is not currantly salectable, but 
new releases of these cards will have this feature. 


As with the DMA channel (above), the port address given on the device 
driver command line (1) must match the address physically selected by 
jumpers on the controller card; see the Installation Manual for your 
external drive. in general, any addrass from 000 to hex 3F8 can be 
selected. In practice, most addresses are already reserved for other 
devices (both internal and extemal) and cannot be used. You should 
consult a system manual, suchas the IBM Technical Reference, as well 
as documentation for any “add-ons” in your system, to find which 
addresses can be used. lin doubt, gat help, or call technical support at 
Flagstaff Engineering. 
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APPENDIX B: USER-WRITTEN 
PROGRAM SUPPORT 


Advanced users of the Diskette Connection whe nead to design their 
own application programs will find two files of special interest on the 
distribution diskette. The files are DEMO.C and INT13C.ASM, 


DEMO.C is a short demonstration program written in Microsott/Lattice 
‘C’. The program reads the first two tracks of an 8” diskette and stores 
the data in a DOS file. 


The program calls assembler routines from an object module named 
INT13C.OBJ. The source code is provided in INT13C.ASM, This 
module provides a user interlace to external drives attached to the 
Flagstaf Engineering diskette controller card. 


DEMO.C must be compiled with your awn C.compilar and tested on your 
machine before linking INT13C.OBJ with your own programs. 


INT13C. ASM is a source file written in 8088 assembler language, This 
source file can be assembled into a linkable object module. Parameter 
Passing structures will need to be modified to support calls from FOR- 
TRAN, BASIC, or other compilers that do not Pass parameters in 
thesame manner as Microsott/Lattice C, 


These programs are provided on an ‘as is" basis tobe used as a starting 
point for user-designed custom applications. Moditied versions of these 
Modules will not be supporied by Flagstaff Engineering. For those 
needing more information on Parameter-passing specifications for vari- 
ous Compilers, The Programmer's Guide To The IBM PC by Peter 
Norton, Microsolt Press, is recommended. 


DEMO.C 


DEMO.C is provided as a sample C program to access external drives 
through device drivers FLAGIO.SYS, and FLAGIOS.SYS. 


The following routines are defined in the program. Altof these routines 
pass back an integer return code of zera # successful and a-1 if 
unsuccesstul, with the exception of the FINDS routine which passes 
back the diskette format if itis found or a -1 if tis not found. 


Utility/8 User-Written Support B-1 


The following parameters are specified in the routine calls: 


the external driva number (2 - 5). 

the diskette (0-79) 

the diskette head (0 or 1). 

the starting sector for the operation (1 to 28). 

number of sectors to read/write. 

the address of the butfar to readiwrite toftrom. 

diskette format: 

0 = 128 byte single density, 8° drive. 

1 = 256 byte single density, 8 drive. 

2 = 512 byte single density, 8 drive. 

3 = 1024 byte single density, 8° drive. 

4© 256 byte double density, 8° drive. 

5 = 512 byte double density, 8° drive 

6 = 1024 byte double density, 8° drive. 

7 = 2048 byte double density, 8° drive. 

8 - 15 indicate same formats as 0 - 7 for 5 1/4" 
or 3 1/2" drives. 





Drive, cylinder, head, sector, #recs, and fmt are processed as byte 
but may be defined as integers. Buffer is the address of the butter 


ad, write or set format operation. The following routine calls are 
included in this tile: 





A. rc = READS (drive,cylinder,head, sector,#recs,buffer); 
Read one or more sectors from the 8” diskette. 

B. rc = WRITES (drive,cylinder,head, sector,#recs,buffer); 
Write one or more sectors fo the 8° diskette. 

C. rc = VERIFY8 (drlve,cylinder,head,sector,#recs,butfer); 


Read-varity one or more sectors. This is the same as read excep! the 
data is not actually transferred. 


D. re = RDDELB (drive,cylinder,head, sector, #recs,butter); 


Read deleted sectors. This is the same as READS exceat ‘hal de eled 
‘sectors are also read if encountered. 


E. re = WATDELB (drive,cylinder,head, sector #recs, butler); 


Write deleted sectors. This will write sectors out as ceeted 
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F. rc = FORMATS (drive,cylinder,head, sector, #recs, buffer); 


Format sactors. This command is normally issued for a complete track 
at atime. The ‘butter’ parameter must point to a buffer formatted with 4 
bytes for each sector on the track. The 4-byte entry for each sactor is 
defined as follows: 


0 - Cylinder number. 
1- Head number. 

2 - Sector number (normally starts wilh sector 1 on a track), 
3- Sector size (0 = 128, 1= 256, 2=512,3 = 1024, 4 = 2048). 


G. rc = RESETS (drive); 

This recalibrates the drive (seeks cylinder 0). 

H. re = SETS (drive,tmt); or rc = SETS (drive,8,butter); 

This sets up the 8° drive logic to process the specitied diskette format. 
This routine (or FIND8) MUST be used prior to using any of the functions 
to access the diskette, The ‘fmt’ parameter must be 0 to 15 as definad 
above; if user-specified format parameters are used, then the user must 
supply a 12-byte buffer containing the diskette setup parameters. 

|. re = FINDS (drive,cylinder,head); 

This routine will determing the format of the diskette on the requested 


track (cylinder & head). If the format is found, a value of 0 to 7 will be 
returned. If the diskette is unreadable a value of -1 will be returned. 
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INT13C.ASM 


MBLY LANGUAGE INTERFACE TO INTERRUPT 13H 
(OM BIOS CALLS FOR FLAGIO.SYS DEVICE DRIVER 


REGISTER USAGE 
On entry to each function: 


AH- — Function number 

AL- Number of sectors 

BX- = Address of buffer ES:BX) 
CH- — Cylinder number 

cL- ‘Sector number 

DH- — Head number (0 or 1) 
DL- Drive number (2, 3, 4, or 5) 





On return from each function: 


AH- — Return status code: STI bits: 

o- operation was OK - 
»~* 2- bad address mark found 0 

3- disk write protected 1 

4- ‘sector not found cd 

5- deleted sector(s) found * see during 

read operation note 
8- DMA overrun (across 64K) 4 
16- bad CAC (data error) 5 


* NOTE: this status is returned only for a normal read operation 
(lunction 2) andcorresponds to ST2 bit 6. This status is never returned 
for function 6, Read Deleted Sectors. 


AL - number of sectors 
FUNCTIONS: 


AH = 0 Reset drive 

AH = 1 Read status of last operation rto AL 

AH = 2 read sector(s) into memary 

AH = 3 Write sector(s) from memory 

AH = 4 Verily sectors(s) 

AH =5 Format track. Format values a-e in cara sciited 
ES:BX, with four bytes for each sector cr ‘he tra. 
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0 - Cylinder 
1-Head 

2- Record (sector) number 
3 - Sector size: 

Oa128, 1=256, 22512, 341024, 422048 
AH =6 Read deleted sector(s) inlo memory. 

Except for hard ervors, this function will aWways return a status 
code of 0. Therefore, function A shauld be called in order to. 
check the 3 status bytes. 

AH =7 Write deleted sector(s) from memory 

‘AH =8 Set format. The format code is contained in AL. Sector size 
‘and recording method for values of AL are: 
o- 128FM8" 5-512 MFM8" 
1- 256FM@" 6 - 1024 MFM 6” 

3-1024FM 8" 7- 2048 MFM 8” 

4. 256 FMB" 

8-15 - format same as 0-7 but for 5 1/4" 

16 - use user-suppiied format parameters. 


Format parameter values are in 12 bytes pointed to by DS:SI. Default 
parameters for each value of AL are given in the following table: 


Table 9: Format Parameter Values 


offset 
ALO 1 2 3 4 5 6 7 @ 9 10 11 


0: CF 02 7F 00 1A 07 80 18 FE 19 00 01 
1: CF 02 7F 01 OF OE FF 2A F6 19 00 01 
2: CF 02 7F 02 08 1B FF 3A F6 19 00 01 
3: CF 02 7F 03 04 47 FF 8A F6 19 00 00 
4: CF O2 7F 01 1A OE FF 36 F6 19 00 00 
§: CF 02 7F 02 OF 1B FF 54 F6 19 00 00 
6: CF 02 7F 03 08 35 FF 74 F6 19 00 00 
7 
8 


CF O2 7F 04 04 99 FF FF F6 19 00 00 

CF 02 7F 00 12 07 80 09 ES 19 00 03° 
9: CF 02 7F 01 08 18 FF 30 ES 19 00 03° 
10: CFO2 7F 02 04 48 FF 67 E5 19 00 03° 
11: CF 02 7F 03 02 C8 FF FF ES 19 00 03° 
42: CFO2 7F 01 12 0A FF OC ES 19 00 02° 
13: CFO2 7F 02 09 1B FF 54 E5 19 00 02° 
14: CFO2 7F 03 04 80 FF FO ES 19 00 02° 
15: CFO2 7F 04 02 C8 FF FF ES 19 00 02° 
16: —user-supplied format parameters— 
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(* NOTE: lines 0-7 are parameters tor 8"diskettes; lines 8-15 ars tor 
3-1/2 diskettes.) 





Ohas the diskette type description corresponding tolines 0-15 in 
this table. 


Following are the meanings of the format paramater bytes: 


offset meaning 





controller parm byte 1 

contrallar parm byte 2 

‘Motor lurn off wait 

Sector size: 0=128, 10256, 2=512, 301024, 4u2048 
Sectors per track 

- Gap length 

-DTL 

+ Gap length 

- Format till character 

- Head settle time (ms) 

- Motor wait 

- Bit O—tecording method: 0 = MFM, 1 =FM 
Ba 1—Jdiskette size: 0 = 8°, 1 = 5-1/4" or 3-1/2" 


OMANI MAYNIE 


ze* 


S 


AH = 9: Read sector ID's (on currently selected track) 

AH = A: Acquire results of read sector ID (function 9). This function can 
be called to check status of any previous operation. Returns 7 
bytes pointed to by DS:BX formatted as follows: 





4+2-S2* 
+3 - Cylinder 
+4-Head 
+5 - Record (sector) number 
+6 - Sector size: 
O=128, 1-256, 2=512, 
321024, 4=2048 





The three status bytes, SO-S2, are actually set by :pe d.sactte 
chip, and contain status information not etussed athe AH reqs) 
a detailed description of thesebytes, includirg Db! aycout 2» 
see the documentation for either the Inte. 82°2 or tre Ni 
disk controller (FDC). 
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Table 10: Diskette Format Types 





format # bytes’ recording 
(AL. Table 9) size sector method 
i) ts 128 FM 

1 s 256 «~FM 

2 a S12 FM 

a a 1024 FM 

4 8° 258 MFM 
5 a 912 MFM 

6 s 1024 MFM 

Mf 8 2048 MFM 

8 30s" 128 FM 

9 an 256 FM 

10 Ke 512 FM 

11 as" 1024 FM 

12 315" 258 = MFM 
13 ays" 512 MFM 
14 3s" 1024 MFM 
15 3S" 2048 MFM 


For further information on the BIOS calls, register usage, etc., see the 
IBM PC Technical Reference Manual and the Intal or NEC documents- 
mentioned above (either one can be used to program the floppy disk 


controller). 
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TABLEDIT.COM 


pes with this Flagstaff Engineering software package is the pro- 
fam TABLEDIT which allows you to edit the translation table ies weed 

by other programs herein. These files contain 256-byte lookup tables 

which are used to translate characters between one character sat and 
another (usually between ASCII and EBCDIC). TABLEDIT allows you 
to replace the characters at any position in the translation table file 
snabling you to create a customized table for your application. For 
instance, if you are copying files fromone system inEBCDICto DOS files 
in ASCII, but need to translate certain characters differently then the 
standard EBCDIC-to-ASCII conversion, you can specity these charac- 
ters in a modified translation table file. 


HOW TRANSLATION TABLES WORK 


The translation table is a tile which specifies a new value for each 
possible value of a character. Since each byte (character) can have any 
of 256 possible values, the table contains 256 entries. Each entry is 
simply a byte which contains the new value corresponding to that 
position in the table. When an incoming byte is found whose value 
corresponds tothe position in the table, the byte at that position becomes 
the new value. 


For example, consider the following mini-table (assume a system where 
every character can have 10 possible values): the top row is the posilion 
in the table, the bottom row is the actual table, 


0+ -1+ -2- -3- -d- -5- 6-7-8 -9- 
56781119 43 






because the possible values of the bytes in this system gu trom 
9, just as the values of bytes on a computer system go trom 2 
we can talk aboul the "zeroth" to the “ninia” ocs.iion 


When bytas come into be transiated. theit va'u 
the table—for example, the incoming byte 4 





g 
56781119 4 3 
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The translation process simply takes the character at the position 
Pointed to (4) and uses that character as the new value—in this case, '1’, 
Since there are is an entry in the table for each possible value of a 
character, all characters can be translated. 


Notice that this example table has some tepeated characters. Not all 
characters inthe table: need to be unique. infact, the standard translation 
tables internal to TABLEDIT contain many repeated characters: for 
instance the NUL character (the “zeroth” character in both ASCU and 
EBCDIC} is used to “fll” vacant positions in both the ASCll and EBCDIC 
tables that have no defined values, 


WHAT THE TABLE EDITOR DOES 


Changing a translation table consists of ‘Substituting new values at 
Certain positions in the table file. This is a fai imple process, since the 
files are always the same size—256 bytes—and this can be done with 
Programs such as DEBUG and even by some text editors. TABLEDIT 
makes this job much easier, by displaying each entry in the table and 
allowing you to type in new values where wanted, Each value is 
displayed in 4 possible ways—numericallly in either decimal or hexa- 
decimal, and as characters (either visually as IBM. display characters, or 
as a two-or three-letter mnemonic code for control characters), After all 
changes have been made, the modified file can be written back to 
diskette. You can alse create new translation table files from scratch. 





RUNNING TABLEDIT 


Run the program by typing its name at the DOS command prompt, 
followed (optionally) by the name of the translation table file you want to 


edit, (If you omit the file name, you can specify the file later.) The one 
Program display screen will appear. 
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faen shows the first screen of the translation table. There are 4 
gach showing 64 characters, Each character is shown as an 
entry as follows: 


nnn CCC —> ann CCC 


The left side (‘FROM’) is the table position, corresponding to the 
incoming characters to be translated. The right side (“TO”) is the new 
value to be used for this position. “nnn” is the aumeric value (either 
decimal or hexadecimal, depending on the current setting which is 
shown at the upper right of tha screen). “CCC” is the character, shown 
either as a single character or as a 2- or 3-letter mnemonic code for 
control characters. If a value is represented as such a mnemonic coge, 
it will be highlighted on the screen to make it stand out 


To replace a value at a certain table location, you simply type in the 
desired new value at that location. This can be done either by typing a 
new numeric value in the numeric field, or by typing ary keyboard 
character in the character ieid. As new values are ertereg, al fieds wi! 
be changed to reflect the new vatue. 
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To move from entry to entry and from numericto character fields, you use 
the following kays: 

cursor right> - these move from entry to entry 

<cursor lefi> 

<cursor up> 

cursor down> 


<TAB> - moves from numeric to character fields 

<SHIFT> <TAB> - moves backwards from numeric to 
character fields 

<PgUp> - displays previous screen 

<PgDn> - displays next screen 

<backspace> -deletes numbers entered in decimal mode; 


moves back to first digit in hex mode. 


In addition, the eight (8) function keys displayed at the bottom of the 
screen are programmed to perform the following jobs: 


<Ft> - HELP 


This displays one scraentul of help information. To return to editing, hit 
the <ESC> key. The editing screen is restored upon return, 


<F2> - ASCIVEBCDIC TOGGLE 


This toggles the display between ASCII-to-EBCDIC and EBCDIC-to- 
ASCII display. The first character set is the "FROM" set, the second is 


the "TO" set. In the example screen shown, “FROM” is shown as ASCII, 
"TO" as EBCDIC, 


This toggle also effects the “default” (internal) translation table which will 
be loaded by the <F5> key—see below for explanation. Changing this 


toggle does not change the value of any table entries, only their 
representation. 


<F3> - READ FILE 


This key reads a translation table from disk into the editor's workspace. 
The file currently named in the “Table file” fiald will be loaded. If this field 
is blank, you will be asked to enter a filename here. Any errors 


encountered while reading the file (such as file not found) willbe reported 
on the status fine (screen line 3). 


When the file is loaded, TABLEDIT tries to determine what type of lable 


itis and dispiays the type on the status line. See “How Table Type is 
Determined,” below. 
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Note that loading a table replaces whatever is in the editor's workspace. 
When editing more than one table, be sure to save a table before loading 
Ir. 


<F4> - WRITE FILE 


This key writes the translation table currently in memory to disk. The file 
currently named in the ‘Table tile" field will be written. If this fieldis blank, 
you will be asked to enter a filename here. Any errors encountered while 
writing the file will be reported on the status line. 


Writing te a table file replaces whatever was originally in the file with the 
naw table, so be careful when writing files. If you want to create a 
modified copy of a table file, you can change the name of the file before 
writing it. lis also a good idea to make backup.copies before editing, 
using the DOS “COPY* command. 


<F5> - LOAD DEFAULT TRANSLATION TABLE 


This replaces the entire translation table in editor memory with an 
internal “default” table, containing a standard translation sequence. 
(These standard sequences are taken trom IBM's System/370 Refer- 
ence Summary, recognized as an industry standard reference.) This 
function is useful for building a translation table “from scratch,” where 
only a few characters need be changed, 


There are two internal tables—one for ASCII-to-EBCDIC, the other for 
EBCDIC-to-ASCII. The current setting of the character-set toggle deter- 
mings which one will be loaded with <F5>. This toggle is shown at the 
upper right of the screen, and is set with the <F2> key (see above). 


Note that this tunction replaces whatever was in the editor workspace, 
$0 you should save any needed changes betore loading the internal 
table. 


<F6> - EXIT 


This key ends the TABLEDIT program. Before e 
be asked if you really want to leave. incase you ! 
table file. Answering *Y’ to this prompt will ex 
continue the editing program. 
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<F7> - DECIMAL/HEX TOGGLE 


This key toggles the numeric tield representation between decimal and 
hexadecimal, The current setting of this toggle is shown at the upper 
right of the screen. This mode affects the way numeric data is entered 
in entry fields. In decimal made, there are 3 digit positions, and the 
<backspace> key removes the leftmost digit, or changes the value to 
zer0 if there is only ona digit in the field. Using the numberkeys will add 
one digit tothe number, until 3 digits have been entered. In hexadecimal 
mode, two digits are always displayed. The cursor starts on the left (high- 
order) digit, and entering adigit here will movethe cursor to the right digit, 
The <backspace> key moves the cursor back to the left digit 


Changing this toggle does not change the value of any table entries, only 
their representation. 


<F8> - TOGGLE “SHOW CHARACTER CODES" 


This toggle controls the representation of table entries in the character 
fields, With the toggla on, control characters (e.g., carriage return, line 
feed, lab, etc.) are shown as a2-or3-character menmoniccode (CR, LF, 
TAB, etc.). With the toggle off, all characters are shown as IBM screen 
display characters. This character set doesn't correspond to any other 
character set in common use, since “high ASCil" values above 127 
decimal are special characters peculiar to the IBM PC, 


The mnemonic codes displayed are taken from the IBM System/370 
Reference Summary, recognized as an industyy standard reference. 
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INTRODUCTION 


This manual provides program documentation 
for the diagnostics and utilities supplied 
with the Flagstaff Engineering 8 inch 
diskette system. The programs may be 
copied to and executed from any diskette 
or hard disk volume desired. 


The programs are described in the 
following format: 


Program Name. 
Use. 

Miscellaneous notes. 
Description. 

Operation. 

Defaults. 
Destructive/Nondestructive. 
Sample Program Run. 


SAAN EUNH= 


To load the programs, use the standard 
DOS load command syntax: 


A> [PROGRAM NAME] 


In the program operation sections of the 
manual, keyboard entries are indicated by 
oracketed characters: 


{ENTER] equals the enter key. 

(Y] equals the Y key. 

(01001] equals the digits 9,1,0,6, 
and 1 typed on the keyboard. 
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Theaages OSL igre eiewectes 











Note: CONFTGS. SYS, CONWIGD.SYS, BIGS.com, 
AND BIGD.COM are support modules Tor the & 
dnch drive system. These four modules are 


covered in the system installation guide. 


All material presented in thix document iv 
Relieved to be as correct and accurate ac 
humanly possible. Please address alt 
inquiries or comments concerning this 
manual tot 


Technical Support & Documentation 
Flagetaff Engineering 

Box 1972 

Flagstaff, Arizona 86002 
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DIAGNOSTIC PROGRAMS 


Diagnostic programs are included on the 
Utility/8 diskette for use in verifying 


correct diskette operation and diagnosing 
diskette problems. 


To exit any diagnostic program while it is 
running, press (CTRL) [C]. On occasion, 
the Control C sequence may not terminate 
the program. If this occurs, press [CTRL] 
[BREAK] to end the program. 


8 inch diagnostic PROGRAMS INCLUDE: 
ALIGNS. EXE. Check head alignment of 6 
inch diskette drives. 


CHECKS. EXE Check read/write operations 
of 8 inch diskette drives. 


VERIFY8.EXE Verify format of & inch 
diskette and head alignment 
of & inch drives. 





ALIGNS. EXE 


USE: 


Check and verify the head alignment of the 
8 inch diskette drive(s). 


NOTES; 


The ALIGNS program REQUIRES a special 
Digital Master Alignment Diskette. The 
alignment diskette is available from 
Flagstaff Engineering for an additional 
charge. 


DESCRIPTION: 


This program is used by Flagstaff 
Engineering to inspect and verify 
operation of each 8 inch drive received by 
the factory. The ALIGNS program is 
designed to check head alignment of an 8 
inch drive unit by performing three 
specific measurements. These measurements 
are: $ 
(1.) Drive Rotation Speed 
{2.) Track Offvet 

(3.) Head Skew (Azimuth) 


Rotational speed is calculated from the 
index pulse timing. The nominal drive 
rotation speed is 166.7 milliseconds (360 
RPM). 


Track Offset is measured by reading 
various tracks that have the data sectors 
recorded at slight offsets from the track 
centerline. Most drives should be able to 
read data with offsets of plus or minus 
-018 inch. 
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(ALIGNS EXE cont.) 


head Skew is measured in minutes of arc 
(60 minutes equals 1 degree). Most drives 
appear to function correctly with a head 
skew of plus or minus 42 minutes. 


OPERATION: 


Load ALIGNS.EXE. On completion of the 
program load, a program description 
message will be displayed. The program 
will then prompt the user for the drive 
unit to test. 


Select the drive to test by entering the 
appropriate number or pressing [ENTER] to 
select drive 1. The program will then 
prompt the user for LOOP/NON-LOOP 
operation. The loop option is useful in 
making adjustments to the head alignment 
or the drive rotational speed. The 
NON-LOOP option should be selected to 
check head alignment 


Select the LOOP/NON-LOOP option by 
entering {Y] or [N] at the prompt, or 
select non-looping operation by pressing 
the [ENTER] key. The program will begin 
testing the drive after the prompt is 
answered. 


The program will display the measured 
rotational speed in milliseconds, the 
track offset as a positive and negative 
offset in thousandths of an inch ( +XX 
equals +.0XX inch, -XX equals -.@%X inch), 


and the azimuth measurement as ar cf 






from positive to negative minutes of ars 


UTILITY/8 2.3 


(ALIGNS.EXE cont.) 


After testing the drive, the program will 
then prompt the user to repeat or end the 
test. Select the appropriate option by 
entering a (Y] or (N], or end the program 
by pressing the [ENTER] key. 


DEFAULTS: 


Default entries for program prompts are: 


Drive Number: [ENTER] key equals drive 1. 
Loop Option: [ENTER] key equals No. 
Repeat Test: (ENTER) key equals Yes 


DESTRUCTIVE/NONDESTRUCTIVE: 


ALIGNS will not destroy data on the test 
diskette. 


SAMPLE RUN: 
A> [ALIGNS] [ENTER] 
8" DISKETTE SYSTEM ALIGNMENT 


DIAGNOSTIC PROGRAM 
COPYRIGHT FLAGSTAFF ENGINEERING 9/24/83 


INSERT 8" MASTER DISKETTE - 
ENTER DRIVE (1/2) WHEN READY.2? [ENTER] 


DO YOU WANT TO LOOP ON EACH TRACK 
UNTIL KEY IS PRESSED (N/¥)? [ENTER] 


DRIVE ROTATION TEST (NORMAL=166.7 MSEC) 
166.6 MSEC 
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(ALIGNS . EXE, cont) 


PROGRESSIVE OFFSET TEST 
HD=@ 411 -10 
HDst 441 -12 





411 11 
49-10 
+9 -12 
412-10 
442-15 
+18 -16 
416 -9 





HD=1 +8 16 
ROTATION TEST 
HD=@ 442 -34 
HD=1 +36 -38 





DO YOU WANT TO 


REPEAT TESTS (N/Y)? [ENTER] 
A> 
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CHECKS. EXE 


USE: 


Check and verify read/write operations of 
the 8 inch diskette drive(s). 


DESCRIPTION: 


This program is used by Flagstaff 
Engineering to check and verify operation 
of each 8 inch drive received from the 
factory. The CHECKS program is designed 
to verify correct read/write operations of 
the 8 inch drive heads. 


CHECKS will verify read/write operations 
of the drive by configuring the diskette 
with various sector sizes in both single 
and double density formats. Data is 
written to the diskette and then read back 
from each format to verify operation. 


After the initial read/write test, the 
program will reformat the diskette as 
double density with 512 byte sectors. 

This diskette format is generally the most 
difficult format to write data to. If the 
program detects an error while formatting 
any track, the program will display a 
non-zero status code. The program will 
then try to reformat the track in 
question. The retry is usually 
successful. If the track formatting error 
still occurs after 5 retries, the program 
will issue a message to use a different 
blank diskette for the test. 
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(CHECKS.EXE cont.) 


wAfter formatting is complete, the program 
will read selected sectors on the 
diskette. The read operation will begin 
with Cylinder 1, and the program will step 
forward 11 cylinders, reading a single 
sector from each cylinder. The program 
will then step backward 5 cylinders, again 
reading a single sector from each 
cylinder. This pattern of stepping 
forward 11 cylinders, and then stepping 
backward 5 cylinders will be repeated 
until Cylinder 76 ie reached. 


After the read sequence is complete, the 
program will repeat the read test using a 
pattern of 9 forward steps and 4 backward 
steps. The read test will continue using 
patterns of 7 forward and 3 backward 
ateps, 5 forward and 2 backward steps, 3 
forward and | backward steps, and end with 
1 forward step and no backward steps. 


CHECKS should be run with a double sided, 
double density 8 inch diskette (1HM 2D). 
The program will operate with a single 
sided diskette but will only verify 
operation of head ® on the diskette drive. 


CHECKS will DESTROY ALL DATA on the test 
diskette in the 8 inch drive, so a blank 
diskette should be used with the program. 


OPERATION: 


Load CHECK8. On completion of the progran 
load, a program description message wili 
be displayed. The program will then 
prompt the user to insert a blank 5 in 
diskette into the drive and then sel 
the drive unit number to be tested. 
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Insert the diskette into the appropriate 
drive and then enter the drive number to 
be tested or press the [ENTER] key to 
select drive 1. The program will then 
begin testing the drive. 


After the drive has been tested, the 
program will prompt the user to repeat or 
end the test. Select the appropriate 
option by entering a (¥] or (N], or ena 
the program by pressing the [ENTER] key. 


The number of temporary read errors 
displayed when running this program should 
not be greater than two. It is possible 
that a few temporary errors will occur 
while running CHECKS due to the quality of 
the diskette used. If any permanent 
errors occur you should rerun the program 
with the same diskette to see if the 
errors occur at the same location. If the 
errors occur at the same location it is 
likely that the diskette has a bad spot on 
its surface. Use a different diskette and 
rerun the program to verify correct 
operation of the drive. 


DEFAULTS: 
Default entries for program Prompts are: 


Drive number: [ENTER] key equals drive 1. 
Repeat Test: [ENTER] key equals End. 


DESTRUCTIVE/ NONDESTRUCTIVE: 


CHECKS WILL DESTROY ALL DATA ON THE TEST 
DISKETTE. 
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(CHECKS. EXE cont.) 


Fee RUN: 


A> [CHECKS] [ENTER] 


8" DISKETTE SYSTEM DIAGNOSTIC PROGRAM 
COPYRIGHT FLAGSTAFF ENGINEERING 5/16/83 


INSERT BLANK 8" DISKETTE - 
ENTER DRIVE (1/2) WHEN READY.? [ENTER] 


TEST 21 - VERIFY CARD AND CABLE OK 

TEST 02 - FORMAT 128 BYTE SINGLE DENSITY 
VERIFY 8" CYL=10 HEAD-@ SECTOR=01 

GOOD OPERATION 

TEST @2 - FORMAT 128 BYTE SINGLE DENSITY 
VERIFY 8" CYL=1@ HEAD=1 SECTOR=@1 

GOOD OPERATION 

TEST 03 - FORMAT 256 BYTE SINGLE DENSITY 
VERIFY 8" CYL=1@ HEAD-6 SECTOR=01 

GOOD OPERATION 

TEST 03 - FORMAT 256 BYTE SINGLE DENSITY 
VERIFY 8" CYL=1@ HEAD=1 SECTOR=@1 

GOOD OPERATION 

TEST 04 - FORMAT 512 BYTE SINGLE DENSITY 
VERIFY 8" CYL=10 HEAD-@ SECTOR=01 

GOOD OPERATION 

TEST @4 - FORMAT 512 BYTE SINGLE DENSITY 
VERIFY 8" CYL=1@ HEAD=1 SECTOR=01 

GOOD OPERATION 

TEST @5 - FORMAT 1024 BYTE SINGLE DENSITY 
VERIFY 8" CYL=10 NiEAD=@ SECTOR-@1 

GOOD OPERATION 

TEST 95 - FORMAT 1924 BYTE SINGLE DENSITY 
VERIFY 8" CYL=1@ HEAD.1 SECTOR=0i 

GOOD OPERATION 

TEST 06 . FORMAT 256 BYTE DOUELE DENSITY 

VERIFY 8" CYL=10 HEAD=@ SECTOH-21 

GOOD OPERATION 

TEST @6 - FORMAT 256 BYTE EO bENSITY 

VERIFY 8" CYL-1@ HEAD=1 SECTOR 91 

GOOD OPERATION 
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(CHECKB.EXE cont.) 


TEST 67 - FORMAT 
VERIFY 8" CYL=10 


GOOD OPERATION 


TEST 07 - FORMAT 


512 BYTE DOUBLE DENSITY 
HEAD=@ SECTOR=@1 


512 BYTE DOUBLE DENSITY 


VERIFY 8" CYL=10 HEAD=-1 SECTOR=@1 


GOOD OPERATION 


EST 88 - FORMAT 1624 BYTE DOUBLE DENSITY 
VERIFY 8" CYL21@ HEAD-0 SECTOR=01 


GOOD OPERATION 


TEST 08 - FORMAT 1024 BYTE DOUBLE DENSITY 
VERIFY &" CYL=10 HEAD=1 SECTOR=01 


GOOD OPERATION 


TEST @9 - FORMAT 2048 BYTE DOUBLE DENSITY 
VERIFY 8" CYL=10 HEAD=0 SECTOR=61 


GOOD OPERATION 


TEST @9 - FORMAT 2048 BYTE DOUBLE DENSITY 
VERIFY 8" CYL=1@ HEAD=1 SECTOR=01 


GOOD OPERATION 


TEST 10 - FORMAT ENTIRE DISKETTE 
TO 512 BYTE SECTORS 
WRITING 6” CYL=XX HEAD=X SECTOR=XX 


GOOD OPERATION 
READING 8" CYL 
GOOD OPERATION 


=%X HEAD=X SECTOR=X 


DISKETTE DIAGNOSTIC IS COMPLETED - 
@@ TEMPORARY READ ERRORS 


DO YOU WANT TO REPEAT TESTS (N/Y)? 


CENTER] 
A> 
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VERIFY8.EXE 


am: 

Verify format and and sector size of 8 
inch diskette. Verify read operations of 
8 inch drive(s) and confirm correct head 
alignment. 


DESCRIPTION: 


VERIFY8 is designed to display the format 
and sector size of a formatted 8 inch 
diskette, and identify possible head 
alignment problems with & inch diskette 
drives. Verify8 does a good job of 
identifying even marginal drive problems. 


When the program is run, it will first 
examine cylinder 5 to determine the 
diskette formatting. After the format is 
identified and displayed, the program will 
measure the drive rotation speed and 
display the speed measurement in 
milliseconds. Nominal drive rotation 
speed is 166.7 milliseconds. 


The program will then perform a seek test 
to step the diskette drive heads forward 
and backward through all sectors on the 
diskette. The program will begin the scek 
test by reading cylinder 1, and 

then will step forward 7 cylinders, 
reading a single sector from each 
cylinder. The program will then step 
backward 3 cylinders. again reading a 
single sector from each cylinder. 


Whe pattern of stepping forward 7 
cylinders, and then stepping backward 4 
cylinders will be repeated unt:1 nder 
76 is reached. After this read se 






gence 
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(VERIFY8.EXE cont.) 


is complete, the program will repeat the 
read operation using a pattern of 5 
forward steps and 2 backward steps, then 3 
forward and 1 backward steps, and end with 
1 forward step and no backward steps. 

The number of temporary read errors should 
be zero on a good diskette. 


After the seek test has been completed, 
the program will perform a read test which 
reads a complete track. The number of 
read errors should be zero. 


The program will then perform a track loop 
test to verify head alignment. Cylinder 
7@, head @, sector 61 will be read 100 
times. The number of temporary read 
errors should be zero. 


VERIFY8 may be run with any formatted 8 
inch diskette (IBM 2D). The program will 
operate with a single sided diskette but 
will only verify operation of head 6 on 
the diskette drive. 


VERIFY8 will not destroy data on the test 
diskette in the & inch drive. 


OPERATION: 


Load VERIFY8. On completion of the 
program load, a program description 
message will be displayed. The program 
will then prompt the user to insert an 8 
inch data diskette into the drive and then 
select the drive unit number to be tested. 
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(VERIFYB.EXE cont.) 


| en the diskette into the appropriate 
drive and then enter the drive number to 
be tested or press the [ENTER] key to 
select drive 1. 


After selection of the drive number, the 
program will begin testing the drive. 


After completing the test, the program 
will prompt the user to repeat the test or 
end the program. Select the appropriate 
option by entering a (¥] or [N], or end 
the program by pressing the [ENTER] key. 


It is possible that a few temporary errors 
will occur while running VERIFY8 due to 
the quality of the diskette used. If any 
permanent errors occur you should rerun 
the program with the eame diskette to see 
if the errors occur at the same location. 


If the errors occur at the same location 
it is likely that the diskette has a bad 
spot on its surface. Use a different 
diskette and rerun the program to verify 
correct operation of the drive. 
DEFAULTS: 


Default entries for program prompts are: 


Drive number: [ENTER] key equals drive 1. 
Repeat Test: [ENTER] key equals No. 


DESTRUCTIVE/NONDESTRUCTIVE: 


VERIFY8 will not destroy data on the test 
diskette. 
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(VERIFY8.EXE cont.) 


SAMPLE RUN: 
A> [VERIFY8] [ENTER] 


8"DISKETTE SYSTEM VERIFY PROGRAM 
COPYRIGHT FLAGSTAFF ENGINEERING 3/15/85 


INSERT 8” DISKETTE - 
ENTER DRIVE (1/2) WHEN READY.? [ENTER] 


READING 8“ CYL=XX HEAD=X SECTOR=KX 
GOOD OPERATION 


TEST @1 - DISKETTE IS 128 BYTE SECTOR - 
SINGLE DENSITY - SINGLE SIDE 


TEST 02 - DRIVE ROTATION SPEED IS 
165.8 MSEC. (NORMAL=166.7 MSEC. ) 


TEST 63 ~ SEEK TEST STARTED 

READING 8" CYL=76 HEAD=0 

SECTOR=13 GOOD OPERATION 

TEST @3 - SEEK TEST COMPLETED - 

57.72 SECONDS - @@ TEMPORARY READ ERRORS 


TEST @4 - READ DATA TRACK STARTED 
READING 8" CYL=76 HEAD=0 

SECTOR-@1 GOOD OPERATION 

TEST @4 - READ DATA TRACK COMPLETED - 
@0 TEMPORARY READ ERRORS 


TEST 05 - TRACK LOOP STARTED 
READING 8" CYL=7@ HEAD = @ 
SECTOR-=01 GOOD OPERATION Xxx 
TEST 05 TRACK LOOP COMPLETED - 
@@ TEMPORARY READ ERRORS 


DO YOU WANT TO REPEAT TESTS (N/Y¥)? 


(ENTER) 
A> 


UPILITY/8 2.14 


UTILITY PROGRAMS 


lity programs are included on the 
tility/8 diskette for use in formatting, 
displaying, and copying 8 inch diskettes. 


To exit any utility program while it is 
running, press [CTRL] (C]. On occasion, 
the Control C sequence may not terminate 


the program. 


If this occurs, press [CTRL] 


(BREAK] to end the program. 


The 8 inch utility programs include: 


BIGFMT.COM 


BIGIFMT.COM 


CPY8TO5. EXE 


CPY5STOS. EXE 


COPY8.COM 


DISPLAY8.EXE 


Format an 8 inch IBM 1, 2, 
or 2D diskette with 512 
byte sectors. 


Format an 8 inch MS-DOS 
compatible diskette. 


Copy 8 inch diskette 
sectors to PC-DOS file on a 
5 inch diskette. 


Copy data from PC-DOS files 
to sectors on an 8 inch 
diskette. 


Copy an 8 inch master 
diskette using either a 
single or dual 8 inch drive 
system. 


Display data from a 


specific sector of an 8 
inch diskette. 
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BIGFMT.COM 


USE: 


Format an & inch diskette with 512 byte 
sectors. 


NOTES: 


Double density operation with an 8 inch 
diskette is critical as compared to double 
density operation with a 5 inch diskette. 
Use only high quality diskettes such as 
IBM, 3M, etc to avoid data errors. 


DESCRIPTION: 


BIGFMT.COM is designed to format a high 
quality double sided, double density 
diskette (IBM 2D) as a 1,174,528 byte 
capacity diskette, or a single sided 
diskette as a 583,680 byte capacity 
diskette. The diskette is formatted with 
512 byte sectors, 15 sectors to a track. 
The diskette is double density and will 
support 96 files in the directory. 


The program will format the diskette a 
track at a time. After each track is 
formatted, a read verify is performed. If 
an error occurs during the read verify 
operation, the program will reformat the 
track and perform another read verify. 
After 5 retries, a bad track message will 
be displayed and the program will end the 
formatting operation. 


BIGFMT will not assign alternate tracks 
since it is the opinion of Flagstaff 
Engineering that a diskette that contains 
alternate lracks is of marginal 
reliability and should not be used. 
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(BIGFMT.COM cont.) 


™ OPERATION: 


Load BIGFMT.COM. On completion of the 
Program load, a program description 
message will be displayed. The program 
will prompt the user to enter the number 
of sides on the diskette. 


Enter the number of sides to be formatted 
or select 1 by pressing the [ENTER] key. 


The program will prompt the user to insert 
a blank diskette into the 8 inch drive and 
enter the number of the drive unit in use. 


Insert a blank diskette into the drive and 
enter the appropriate drive unit number, 
or select drive 1 by pressing the [ENTER] 
key. 


The program will format the diskette. If 
formatting was successful, a diskette OK 
message will be displayed. If formatting 
was not successful, the program will 
display the bad track location. 


After formatting is complete, the program 
will prompt the user to enter a volume 
name for the diskette. The name can be a 
maximum of 11 characters. 


Enter the desired volume name tor the 
diskette. 


The program will then prompt the user to 
format more diskettes. 





Enter a [¥] to continue to program, 
[N] to end the program. 
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(BIGFMT.COM cont.) 


DEFAULTS: 


Number of Sides: [ENTER] equals 1. 


Drive Number: [ENTER] equals drive 

Volume Name: [ENTER] equals blank 
volume label. 

Continue Format: [ENTER] equals No. 


DESTRUCTIVE/ NONDESTRUCTIVE: 


BIGFMT.COM WILL DESTROY ALL DATA ON THE 
DISKETTE BEING FORMATTED. 


SAMPLE RUN: 
A> [BIGFMT] [ENTER] 


FORMAT 8” LARGE CAPACITY DOS 
DISKETTE PROGRAM 
COPYRIGHT FLAGSTAFF ENGINEERING 1/9/84 


“* MAKE SURE THE DISKETTE IS CORRECT 
SINCE ALL DATA IS ERASED ** 


INSERT BLANK 8" DISKETTE - 
ENTER DRIVE (1/2) WHEN READY.? [ENTER] 


FORMAT 8° CYL=XX HEAD-X SECTOR=XX 
GOOD OPERATION 

VERIFY 8" CYL=XX HEAD=X SECTOR-XxxX 
GOOD OPERATION 

FORMATTING IS COMPLETED - @6@ TEMPORARY 
READ FRRORS - DISKETTE IS Ok 


ENTER VOLUME LABEL NAME (1-11 CHARACTERS)? 
[DosvoL] [ENTER] 

WRITING 8” CYI.-08 HEAD=9 SECTOR=10 

GOOD OPERATION 


DO YOU WANT TO FORMAT 
ANOTHER DISKETTE (N/¥)? [ENTER] 
A> 

UTILITY/8 3.4 


BIGIFMT.COM 


Mise: 


Format an 8 inch interchange diskette 
compatible with MS-DOS. 


DESCRIPTION: 


BIGIFMT.COM ie designed to format an 8 
inch, single sided diskette into 128 byte 
single density sectors. The formatted 
diskette has a storage capacity of 252,416 
bytes. The diskette directory can support 
up to 68 files. 


8 inch diskettes formatted using BIGIFMT 
are compatible with most 8 inch MS-DOS 
systems. 


The program will format the diskette a 
track at a time. After each track ig 
formatted, a read verify is performed. If 
an error occurs during the read verify 
operation, the program will reformat the 
track and perform another read verify. 
After 5 retries, a bad track message will 
be displayed and the program will end the 
formatting operation. 


BIGIFMT will not assign alternate tracks 
since it is the opinion of Flagstaff 
Engineering that a diskette that contains 
alternate tracks is of marginal 
reliability and should not be used. 


OPERATION: 
Load BIGIFMT.COM. On completion of the 


program load, a program description 
message will be displayed. 
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(BIGIFMT.COM cont.) 


The program will prompt the user to insert 
a blank diskette into the 8 inch drive and 
enter the number of the drive unit in use. 


Insert a blank diskette into the drive and 
enter the appropriate drive unit number, 
or select drive 1 by pressing [ENTER]. 


The program will format the diskette. If 
formatting was successful, a diskette 0K 
message will be displayed. If formatting 
was not successful, the program will 
display the bad track location and end the 
formatting operation. 


After formatting is complete, the program 
will prompt the user to enter a volume 
name for the diskette. The name can be a 
maximum of 11 characters. 


Enter the desired volume name for the 
diskette. 


The program will then prompt the user to 
format more diskettes. 


Enter a [¥] to continue to program, or an 
[N] to end the program. 


DEFAULTS: 

Drive Number: [ENTER] equals drive 1 

Volume Name: [ENTER] equals blank volume 
label. 

Continue Formatting: [ENTER] equals No. 

DESTRUCTIVE/NONDESTRUCTIVB: 

BIGIFMT.COM WILL DESTROY ALL DATA ON THE 

DISKETTE BEING FORMATTED. 
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(BIGIFMT.com cont.) 


SAMPLE RUN: 

A> [BIGIFMT] {ENTER] 

FORMAT 8" STANDARD INTERCHANGE 

MS-DOS DISKETTE PROGRAM 

COPYRIGHT FLAGSTAPF ENGINEERING 1/9/84 


** MAKE SURE THE DISKETTE IS CORRECT 
SINCE ALL DATA IS ERASED ** 


INSERT BLANK 8" DISKETTE - ENTER 
DRIVE (1/2) WHEN READY.? [ENTER] 


VERIFY 8" CYL=@@ HEAD=® SECTOR=91 
GOOD OPERATION 


FORMATTING IS COMPLETED - 6@ TEMPORARY 
ERRORS - DISKETTE IS OK 


ENTER VOLUME LABEL NAME 
(1-11 CHARACTERS)? f TESTDISK] [ENTER] 


WRITING 8" CYL-00 HEAD-@ SECTOR=14 
GOOD OPERATION 


DO YOU WANT TO FORMAT 


ANOTHER DISKETTR (¥/N)? [ENTER] 
A> 


UTILITY/8 3.7 


CPY8TO5.EXE 


USE: 


Copy specific sectors from an 8 inch 
diskette to a FC-DOS file on a 5 inch 
diskette. 


NOTES: 


Use the DOS Copy command to copy files 
from a normal @ inch DOS format diskette 
to a 5 inch DOS format diskette. CPY8TO5S 
should only be used with non-DOS 8 inch 
diskettes, or DOS 8 inch diskettes with an 
erased or invalid file directory. 


DESCRIPTION: 


CPY8T05.EXE is designed to copy sectors 
from an 8 inch diskette with an erased or 
invalid file directory. The program 
copies the sectors onto a PC-DOS file on a 
5 inch diskette. 


The program will identify the format of 
the 8 inch diskette to be copied from and 
display the format. The sector size of 
the 8 inch diskette will then be used for 
the size of the records written to the DOS 
Tile. 


The data area to copy from the 8 inch 
diskette is defined by a starting and 
ending location. The starting and ending 
location of the data area to be copied 
must be specified as CCHSS where CC equals 
a 2 digit cylinder number from @@ through 
76, H equals a 1 digit head number from 8 
through 1, and SS equals a 2 digit sector 
number from @i through 26 depending on the 
specific format of the diskette. 
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(CPY8T05.EXE cont.) 


phornar sector values are: 


01-26 428 byte sector, single density 
and 256 byte sector, double 
density diskettes. 

1-15 256 byte sector, single density 
and 512 byte sector, double 
density diskettes. 

01-98 512 byte sector, single density 
and 1024 byte sector, double 
density diskettes. 

01-04 1024 byte sector, single density 
and 2048 byte sector, double 
density diskettes. 


Sectors from the 8 inch diskette may be 
copied to any DOS drive and file name, 
including a hard disk drive. 


The program will copy data from the source 
diskette to the destination file exactly 
as read. 


The program supports EBCDIC to ASCII 
translation if needed. Most 8 inch IBM 
format diskettes are recorded in EBCDIC. 
The PC-DOS files are in ASCII. 


OPERATION: 


Load CPY8T05S.EXE. On completion of the 
program load, a program description 
message will be displayed. The program 
will then prompt the user to insert an & 
inch diskette into the drive, and enter 
the drive number of the unit selected 


Insert the @ inch data disketle inte the 
drive and select the appropriate drive 
address by entering a [1] or [7], or 
select drive 1} by pressing [ENTER] 
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(CPY8TOS.EXE cont.) 


A EBCDIC to ASCII prompt will be 
displayed. 


Enter [¥] to select EBCDIC to ASCII 
conversion. Enter [N] or press the 
(ENTER) key to copy the data "as is". 


The program then prompts the user to enter 
the starting cylinder, head, and sector 
number for the data area on the 8 inch 
diskette that will copied to a DOS file. 
The entry format is CCHSS as explained in 
the program description section. 


Enter the cylinder, head, and sector 
number as a 5 digit number with no blanks 
between the digits. If the [ENTER] key is 
pressed without entering the CCHSS, the 
program will exit the copy operation. 


The program will then prompt the user to 
enter the ending cylinder, head and sector 
number of the data area to be copied. 


Enter the cylinder, head, and sector 
number as a 5 digit number with no blanks 
between the digits. If the {ENTER] key is 
pressed without entering the CCHSS, the 
program will reprompt the user for CCHSS. 


The program will read the first copy 
sector and display a sector information 
line with cylinder, head, and sector 
number followed by a format information 
line with bytes per sector, single or 
double density, and single or double 
sided. If the 8 inch diskette format 
cannot be identified, the program will 
display an unknown format message and the 
end the copy operation. 
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(CPY8T05.EXE cont.) 


After the sector and format information 
lines are displayed, the program will 
Prompt the user to enter the DOS drive 
name and output file name. 


Enter the drive number, file name and 
extension in standard DOS format 
(Drive:Name.Ext). If [ENTER] is pressed 
without entering the drive, name, and 


extension, the program will end the copy 
operation. 


The program will display a sector read 
message and begin the copy operation. On 
completion of the copy operation, a 
message will be displayed indicating the 
total number of records copied to the DOS 
file. The user will then be prompted to 
enter a starting CCHSS number for another 
copy operation. 


Enter a new starting CCHSS or press 
[ENTER] to exit the copy operation. 


The program will prompt the user to copy 
from another diskette. 


Enter a (Y} to continue the program, or 


enter a [NJ] or press CENTER] to end the 
program. 
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(CPY8TO5.EXE cont.) 


DEFAULTS: 
Drive number: [ENTER] equals drive 1 
Starting CCHSS: [ENTER] equals exit 
CCHSS prompt. 
Ending CCHSS: [ENTER] equals 
reprompt for CCHSS. 
DOS File: (ENTER] equals exit 
copy operation. 
EBCDIC to ASCII ( ENTER] equals No. 
Another Copy (ENTER) equals No. 


DESTRUCTIVE/ NONDESTRUCTIVE: 


cPY8T05 will not destroy data on the 8 
inch source diskette, however, ALL 
EXISTING DATA IN THE PC-DOS DESTINATION 
FILE WILL BE DESTROYED BY THE COPY 
OPERATION. 


SAMPLE RUN: 

A> [CPY8T05) [ENTER] 

COPY 8" DISKETTE SECTORS TO 

PC-DOS FILE PROGRAM 

COPYRIGHT FLAGSTAFF ENGINEERING 7/29/83 


INSERT 8" DISKETTE - 
ENTER DRIVE (1/2) WHEN READY.? [ENTER] 


DO YOU WANT EBCDIG TO ASCII CONVERSION 
(N/Y)? [ENTER] 


ENTER STARTING CYLINDER, HEAD, 
AND SECTOR (CCHSS)? [91901] [ENTER] 


ENTER ENDING CYLINDER, HEAD, 
AND SECTOR (CCHSS)? [01002] [ENTER] 
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(CPY8T05.EXE cont.) 


READING 8" CYL=@1 HEAD-@ SECTOR=01 
GOOD OPERATION 


DISKETTE IS 256 BYTE/SECTOR — 
DOUBLE DENSITY - DOUBLE SIDE 


ENTER DOS DRIVE AND 


FILE NAME A:NAME.EXT? [A:TST.DOC] [ENTER] 
READING 8" CYL=61 HEAD=0 SECTOR=01 
GOOD OPERATION 


END OF COPY - 0202 RECORDS WERE COPIED 





ENTER STARTING CYLINDER, HEAD, 
AND SECTOR (CCHSS) [ENTER] 


DO YOU WANT TO COPY FROM 


ANOTHER DISKETTE (N/Y)? [ENTER] 
A> 


UTILITY /G 3-15 


CPY5TOS.EXE 


USE: 


Copy data from a PC-DOS file to a specific 
location on an 8 inch diskette. 


NOTES: 


Use the DOS COPY command to copy data from 
PC-DOS FILES to an 8 inch DOS format 
diskette. CPY5TO8 should only be used 
with non-DOS 8 inch diskettes, or DOS 8 
inch diskettes with an erased or invalid 
file directory. 


DESCRIPTION: 


CPY5T08.EXE is designed to copy DOS files 
to an 8 inch diskette with an erased or 
invalid file directory. 


The program will identify the format of 
the 6 inch diskette to be copied to and 
display the format. The sector size of 
the 8 inch diskette will then be used for 
the size of the records copied from the 
DOS file. If the 8 inch diskette format 
cannot be recognized, the program will 


display a message and end the copy 
operation. 


The DOS file will be copied to a specific 
area of the 8 inch diskette. The user 
must enter a starting location for the 
data area on the 8 inch diskette that will 
receive the copied file. 
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{CPY5TO8.EXE cont.) 


The starting location is expressed as 
CCHSS, where CC equals a 2 digit cylinder 
number from 89 through 76, H equals a 1 
digit head number from @ through 1, and SS 
equals a 2 digit sector number from 1 
through 26 depending on the specific 
format of the diskette. Normal sector 
values are: 


01-26 128 byte sector, single density 
and 256 byte sector, double 
density diskettes. 

01-15 256 byte sector, single density 
and 512 byte sector, double 
density diskettes. 

01-08 512 byte sector, single density 
and 1824 byte sector, double 
density diskettes. 

@1-04 1024 byte sector, single density 
and 2048 byte sector, double 
density diskettes. 


Data may be copied from any DOS drive and 
file name. The source drive may be any 
valid DOS volume including a hard disk 
drive. 


The program will copy data from the source 
file to the destination diskette exactly 
as read. The program also supports ASCI1 
to EBCDIC translation if needed Mest 8 
inch IBM format diskettes are re 
EBCDIC. ‘he PC-DOS files are in ASC1!. 





The ASCI1 to FACDIC conversion translates 
an ASCII character to its EBCD 
equivalent, but no provision is tade to 
exclude fields that contain binary cr 





packed decimal nuxbers. 
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(CPY5TO8.EXE cont.) 


OPERATION: 


Load CPY5T08.EXE. On completion of the 
program load, a program description 
message will be displayed. ‘The program 
will then prompt the user to insert an 8 
inch diskette into the drive, and enter 
the drive number of the unit selected. 


Insert the 8 inch data diskette into the 
drive and select the appropriate drive 
address by entering a [1] or [2], or 
select drive 1 by pressing [ENTER]. 


A ASCII to EBCDIC prompt will be 
displayed. 


Enter [Y¥] to select ASCII to EBCDIC 
conversion. Enter [N] or press the 
[ENTER] key to copy the data as is. 


The program then prompts the user to enter 
the starting cylinder, head, and sector 
number for the data area on the 8 inch 
diskette that will receive the copy data 
The entry format is CCHSS as explained in 
the program description section. 


Enter the cylinder, head, and sector 
number as a 5 digit number with no blanks 
between the digits. If the [ENTER] key is 
Pressed without entering the CCHSS, the 
Program will exit the copy operation. 


The program will read the first copy 
sector of the 8 inch diskette and display 
cylinder, head, and sector number followed 
by a format information line with bytes 
Per sector, single or double density, and 
Single or double sided. 
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(CPY5T08.EXE cont.) 


If the 8 inch diskette format cannot be 
identified, the program will display an 
unknown format message and the end the 
copy operation. 


After the sector and format information 
lines are displayed, the program wil) 
prompt the user to enter the DOS drive 
name and output file name. 


Enter the drive number, file name and 
extension in standard DOS format 
(Drive:Name.Ext). If [ENTER] is pressed 
without entering the drive, name, and 
extension, the program will end the copy 
operation. 


The program will display a sector read 
message and begin the copy operation. On 
completion of the copy operation, a 
message will be displayed indicating the 
total number of records copied to the 8 
inch diskette. 


The user will be prompted to enter a 
starting CCHSS number for another copy 
operation. 


Enter a new starting CCHSS or press 
[ENTER] to exit the copy operation. 


The program will prompt the user to copy 
to another diskette. 


Enter a [¥] to continue the program, or 


enter a (NJ or press [ENTER] to erd the 
program. 


UTTr. 





(CPY5T08.EXE cont.) 


DEFAULTS: 

Drive number: [ENTER] equals drive 4 

Starting CCHSS: [ENTER] equals exit 
CCHSS prompt. 

DOS File: [ENTE@) equals exit 
copy operation. 

ASCII to EBCDIC: {ENTER} equals No. 

Another Copy: [ENTER] equais No. 


DESTRUCTIVE/NONDESTRUCTIVE: 


CPYSTOB will not destroy data in the 
PC-DOS source file, however, ALL EXISTING 
DATA ON THE DESTINATION SECTORS OF THE 6 
INCH DISKETTE WILL BE DESTROYED BY THE 
COPY OPERATION. 


SAMPLE RUN: 
A> [CPY5T08) [ENTER] 


COPY PC-DOS FILE TO 
8" DISKETTE SECTORS 


INSERT 8" DISKETTE 
ENTER DRIVE (1/2) WHEN READY.? [ENTER] 


DO YOU WANT ASCII TO 
EBCDIC CONVERSION (N/Y¥}? [Y] 


ENTER STARTING CYLINDER, HEAD, 
AND SECTOR (CCHSS)? [91001] [ENTER] 


READING 8" CYL=@1 HEAD=1 SECTOR=91 
GOOD OPERATION 

DISKETTE 1S 256 BYTE/SECTOR- 
DOUBLE DENSITY - DOUBLE SIDE 


UTILITY/8 3.18 


(CPYSTOB. EXE cont. ) 


ENTER DOS DRIVE AND 
FILE NAME A:NAME.EXT? 
(A: TESTFILE. Doc] (ENTER) 


WRITING 8 " CYL-01 HEAD = SECTOR=01 
GOOD OPERATION 


END OF COPY - @804 RECORDS WERE COPIED 
DO YOU WANT To copy 


ANOTHER DISKETTE (N/Y)? [ENTER] 
AD 


UTILETY/8 3.19 


COPY8.COM 


USE: 


Duplicate an 8 inch diskette using a 
single 8 inch drive system. 


DESCRIPTION: 


COPY8.COM is designed to duplicate an 8 
inch master diskette onto a blank 6 inch 
diskette using a single 8 inch drive 
system. 


The program will identify the format of 
the master 8 inch diskette. If the format 
cannot be identified, the program will end 
the copy operation. The program can 
duplicate most 8 inch diskettes that are 
single or double sided, and single or 
double density with sector sizes of 126, 
256, 512, 1024, or 2048 bytes per sector. 


The program will duplicate the format and 
data of the master diskette onto a blank 
diskette. The program writes data to the 
blank diskette by formatting a sector, and 
then writing data to the sector. Ifa 
sector cannot be formatted on the blank 
diskette, an error message will be 
displayed and the program will end the 
copy operation. 


After data is written to the blank 
diskette, the program performs a write 
verify. If the blank diskette cannot be 
write verified, an error message will be 
displayed and the program will end the 
copy operation. 
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(COPY8.COM cont.) 


The program performs the copy operation by 
reading data from the master diskette and 
and then storing the data in memory. 

After the data has been read into memory, 
the master diskette must be removed from 
the drive and then the blank diskette must 
be inserted into the drive. The stored 
data will then be written to the blank 
diskette. A maximum of 256 K bytes of 
machine memory is allocated for data 
storage during the copy operation. 


OPERATION: 


Load COPY8.COM. On completion of the 
program load, a program description 
message will be displayed. 


The program will prompt the user to verify 
that the master diskette to be copied is 
in the & inch drive. 


Insert the master diskette into the drive 
and press [ENTER]. 


The program will then read data from the 
master diskette and store the data in 
available memory. The program will prompt 
the user to remove the master diskette and 
then insert the copy diskette inte the 
drive and press [ENTER]. 


Insert the blank diskette into the drive 
and press [ENTER]. The data svored ir 
machine memory will be written crto the 
blank diskette. 





The program will prompt the user throug: 
the read-from-master, write-to blank © 
routine until the copy operation 1s 
completed. 
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(COPY8.COM cont. } 


After the copy operation is complete, the 
program will prompt the user to copy 
another diskette. 


Enter a [Y] to copy another diskette, or 
enter a [N] or press the [ENTER] key to 
end the program. 


DEFAULTS: 


Begin Copy: [ENTER] equals begin. 
Continue Copy: [ENTER] equals continue. 
Another Copy [ENTER] equals No. 


DESTRUCTIVE/NONDESTRUCTIVE: 


COPY8.COM will not destroy any data on the 
master diskette, however, ALL DATA ON THE 
DISKETTE BEING COPIED TO WILL BE 
DESTROYED. 


SAMPLE RUN: 
A> [COPY8] [ENTER] 


DUPLICATE 8" DISKETTE PROGRAM 
COPYRIGHT FLAGSTAFF ENGINEERING 10-08-84 


** MAKE SURE MASTER DISKETTE 
IS IN DRIVE 1 ** 


PRESS ENTER KEY TO START COPY [ENTER] 


READING 8" 128-SD CYL=@@ HEAD=1 
SECTOR=61 TRACK NOT FOUND 
DISKETTE I§ 128 BYTE SECTOR — 
SINGLE DENSITY - SINGLE SIDE 
READING 8" 128.SD CYL=XX HEAD-X 
SECTOR=XX GOOD OPERATION 

VERIFY 8" 128-SD> CYL-XX HEAD-X 
SECTOR=X%X GOOD OPERATION 
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(COPY8.COM cont.) 


INSERT BLANK DISKETTE, 
PRESS ANY KEY... 


CENTER) 


READING 8" 128-SD CYL=XX HEAD-=X 
SECTOR=XX GOOD OPERATION 
VERIFY 8” 128-SD CYL=XX HEAD=X 
SECTOR=XX GOOD OPERATION 


INSERT MASTER DISKETTE, 
PRESS ANY KEY ... 


[ENTER] 


READING 8" 126-SD CYL=XX HEAD=X 
SECTOR=XX GOOD OPERATION 
VERIFY 8" 128-SD CYL=XX HEAD=X 
SECTOR=XX GOOD OPERATION 


DISKETTE COPY IS COMPLETED - 
@@ SECTORS OR TRACKS WERE SKIPPED 


DO YOU WANT TO COPY 


ANOTHER DISKETTE (N/Y)? [ENTER] 
A» 
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DISPLAYS. EXE 


USE: 


Display recorded data from a specific 
cylinder, head, and sector of an & inch 


diskette. 
DESCRIPTION: 


The DISPLAYS program is designed to 
display data sectors of an 8 inch 
diskette. 


The display format is 8 Lines of 16 bytes 
(128 characters) represented as 2 digit 
hexadecimal values. Each line is followed 
by an offset number, relative sector 
number, and CCHSS indicator. Below each 
hexadecimal value appears two alphanumeric 
characters. The first character is the 
ASCI] character represented by the 
hexadecimal value. The second character 
is the EBCDIC character represented by the 
hexadecimal valve as represented by the 
following example. 








4B 4C.. SA OFF=0080 RSN=0000 CCHSS=01001 
K. Lé...--2! 

Ci C2.. OFF-=0016 RSN=0000 CCHSS-01001 
AA BB.. 

AS AG..... AT OFF=@112 RSN=@000 CCHSS=01001 
v GWe.eee x 


In the first line of the display, 16 
hexadecimal values will be displayed 
between value 4B and value 5A. Directly 
beneath value 5A is the characters "Z!". 
"2" ig the ASCII character represented by 
hexadecimal 5A. “!" is the EBCDIC 
character represented by the hexadecimal 
value 5A. 
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(DISPLAY8.EXE cont.) 


MMe offset value (OFF=) indicates the byte 
position that the first value of the line 
occupies, in relation to the starting 
CCHSS. If the starting CCHSS is 61061 and 
a line of the display has an offset of 
6016, then the first value of the line 
represents byte 16 of the sector being 
displayed. 


The relative sector number (RSN=) 
indicates the position of the 128 byte 
record being displayed relative to the 
starting CCHSS. If the starting CCHSS is 
91001 and the relative record number is 
002, then the screen values represent the 
third 128 byte logical record of the 
display (the first record would be 
RSN=906). 


The Cylinder, Head, and Sector identifier 
(CCHSS) is displayed at the end of each 
data line. 


Directly below each hex value is a 2 
character ASCII-EBCDIC code. The first 
character of this code is the ASCII 
character defined by the hex value. The 
second character below the hex value is 
the EBCDIC character defined by the hex 
value. 


Any sector on the diskette may be 
displayed. After initial selection of 
cylinder,head, and sector, the program 
allows forward and backward movement 
through the data areas. 
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(DISPLAYS .EXE cont.) 


OPERATION: 


Load DISPLAY8.EXE. On completion of the 
program load, a program description 
message will be displayed. The program 
will then prompt the user to insert an 8 
inch diskette into the drive, and enter 
the drive number of the unit selected. 


Insert the 8 inch data diskette into the 
drive and select the appropriate drive 
address by entering a [1] or [2], or 
select drive 4 by pressing [ENTER]. 


The program then prompts the user to enter 
the starting cylinder, head, and sector 
number of the data area to be displayed. 
The entry format is CCHSS where CC equals 
a 2 digit cylinder number from 0@ through 
76, H equals a 1 digit head number from @ 
through 1, and SS equals a 2 digit sector 
number from 00 through 26 depending on the 
specific format of the diskette. 


Enter the cylinder, head, and sector 
number as a 5 digit number with no blanks 
between the digits. If the [ENTER] key is 
pressed without entering the CCHSS, the 
program will exit the CCHSS prompt. 


The program will determine the format of 
the diskette and display a format 
information line with bytes per sector, 
single or double density, and single or 
double sided. 


The program will then display 128 bytes as 
hexadecimal values starting from the first 
byte of the CCHSS selected. 
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(DISPLAY8.EXE cont. } 


The display may then be controlled by 
entering the following characters: 


CENTER] Display next 128 characters of 
data. 

[SPACE] Display next sector starting 
from byte 80. 


(a) Backup one sector and display 
from byte 00. 

{c] Exit display 

[Rr] Redisplay current sector 


starting from byte a0 


After viewing the desired data areas, 
press [C] to exit the display routine. 
The program will then issue a prompt to 
end the program or display another 
diskette. 


Enter a [Y] to display another diskette, 

or enter (N] or press the [ENTER] key to 

end the program. 

DEFAULTS: 

Drive Number: [ENTER] key equals drive 1 

CCHSS Number: [ENTER] key equals exit 
CCHSS prompt. 

Display/End: [ENTER] key equals End. 

DESTRUCTIVE/NONDESTRUCTIVE: 


DISPLAYB.EXE will not destroy data on 
stored on the diskette. 


SAMPLE RUN: 
A> [DISPLAYS] [ENTER J 


DISPLAY 6" DISKETTE DATA PR 
COPYRIGIIT FLAGSTAFF ENGINEERING > 
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(DISPLAY8.EXE cont.) 


TO CONTROL THE DISPLAY, THESE CHARACTERS 
MAY BE USED; 

RETURN = DISPLAY NEXT 128 CHARACTERS 
SPACE = SKIP REMAINING DISPLAY 

OF THIS SECTOR 

B = BACKUP AND REDISPLAY PREVIOUS SECTOR 
R = REDISPLAY THE CURRENT SECTOR 


INSERT 8" DISKETTE - ENTER 
DRIVE (1/2) WHEN READY? [ENTER] 


ENTER STARTING CYLINDER, HEAD AND 
SECTOR (CCHSS)? [01001] [ENTER] 


4C 4D ....4E OFF=200@ RSN=@008 CCHSS=61001 
Le MC... N+ 

Cl C2 ....C3 OFF=0016 RSN=0000 CCHSS=01001 
AA BB 

c1c2. OFF=0032 RSN=0800 CCHSS=01001 
AA BB 

4c 4D . OFF=0048 RSN=0008 CCHSS-61001 
Le mM 

C1 c2 OFF=0064 RSN-=0008 CCHSS-01001 
AA BB. 

4c 4D OFF=0088 RSN=0000 CCHSS=01001 
Le M¢ 

c1c2. OFF=0896 RSN=0000 CCHSS=01081 
AA BB. 

AD AG. OFF=0112 RSN=@208 CCHSS=01001 
v aw. 





(c] [ENTER] 


ENTER STARTING CYLINDER, HEAD, 
AND SECTOR (CCHSS)? [ENTER] 


DO YOU WANT TO DISPLAY 


ANOTHER DISKETTE (N/¥)? [ENTER] 
A> 


UTILITY/8 3.28 





FLAGSTAFF ENGINEERING 





CPM 

System 

File 

Conversion 
_Programs 


— FLAGSTAFF 3920 Ka ne Ft ; 
iE ENGINEERING "eon 7123281 Teme 7OsnGo 


Copvright 1985 
FLAGSTAFF ENGINEF RING: 
Box 1970 

Flagstaff. AZ KOOO! 

(602) 779-5441 


Document Number s860-C PM. 12 1085S 


FLAGSTAFF ENGINEERING 


CP/M SYSTEM FILE CONVERSION PROGRAMS 


USER'S MANUAL 


Copyright 1985 
FLAGSTAFF ENGINEERING 
Box 1978 
Flogstaff, A2 #6201 
(602) 779-2 
TELEX 705622 








t Document Number 8869-55" SEIS 





Pat CONTENTS 


INTRODUCTION, ....-.++----+ veeeeeee se ENtrawd 
PROGRAM NAMING CONVENTIONS..... a-+.Intro.t 
SYSTEM REQUIREMENTS...........+----Intro.2 


PROGRAM OPERATION. -Intro.3 





DOCUMENTATION FORMAT... vee Intro.5 





CPMFMT.. 2... seer Petree re set eee -CPMFT.1 
Format 8" CP/M diskettes. 


TOS... 6... -CPMB5.1 
Transfer files from 8' cpym diskettes 
to PC-DOS files. 








CPMSTOB. 0. eee cee eee eee  CPMSS, T 
Transfer PC-DOS files to 8" CP/M 
diskettes. 


CPMTODOS. 0... cece eee ee eee ee tenes CPMDS,1 
Transfer files from PC “ery |-B6 diskettes 
to PC-DOS files. 


DOSTOCPM. 0... - ec cee ee eee eee «+. .OSCPM 1 
Transfer PC-DOS files to PC CP/M-96 
djskettes. 

a 

'B" DISKETTE FORMATS 

eriptions of CP/M 8” data ex 

digkette formats 


cps 










INTRODUCTION 


he File Connection from Flagstaff 
Engineering consists of separate file 
conversion program packoges for use with 
The Flagstoff Engineering Diskette 
Connection 8" diskette drive system for 
the IBM PC/XT/AT. File Connection 
packages allow the user to exchange data 
files between the IBM PC/XT/AT and other 
systems that use 8” diskettes. 


Systems supported by File Connection 
packages include IBM Host Exchange 
diskettes, CP/M, Digitol Equipment 
Allen-Bradley Numerical Control, Rolm, 
Honeywell, Intel ISIS, and others. 


PROGRAM NAMING CONVENTIONS 
File Connection program nomes use specific 
abbreviations to indicate function and 
system type. 


System abbreviations ore: 


TBM 18M Host Exchange formats 
IBI IBM System/9969 

DMA IBM System/23 Dotamaster 
EDx IBM Series/1. 

P36 IBM $364 Desktop System/36 
cpm cP/M Systems. 

DEC Digital Equipment Systems 
ocE Data General ROOS Systems 
Iss Inte] ISIS systems 

TRS. Tandy Radio Shock Moco! iT 
ALB Allen Brodley Numerics! Cones 
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function obbrevictions ara: 


SXXFMT Format a diskette with specific 


file exchange porameters. 


XXX8TOS Transfer files from an 8 inch 


diskette to a PC-DOS volume. 


XXX5TOS: Transfer files from a 00S volume 


to an 8 inch diskette. 


XXXTOYYY Transfer files from system 


format XXX to system format YYY. 


SYSTEM REQUIREMENTS + 


The File Connection requires the following 
minimum system configuration: 


1. 


eM PC, PC/XT, or PC/AT 
computer. 


Flagsteff Engineering "DISKETTE 
CONNECTION" 8 inch diskette drive 
system. Hard sector diskette 
conversion packages require either a 
Model D or Model S diskette 
controller card with the hard sector 
opti installed. 5 1/4" high 
density diskette packages require a 
Flagsteff Engineering High Density 
external 6 1/4" drive, or an IBM 
PC/AT with internol 5 1/4" high 
density drive installed. 
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3. Flagstaff Engineering “DISKETTE 
“CONNECTION" I/0 device driver. (See 
the System Installation Guide and 
Diegnostic and Utility Manual for 
more information. ) 





PROGRAM OPERATION 


File Connection programs may be copied to 
and executed from any PC-DOS diskette or 
hard disk volume desired. 


To load File Connection programs, use the 
standard PC-DOS load command syntox: 


A:PROGRAM NAME 


When Word Connection programs ore looded, 
@ message is displayed that contains the 
copyright date. New program versions are 
released periodically, and this dote is 
used to keep track of program updates. 


In the program operation sections of the 
manual, keyboord entries are indicated by 
bracketed characters. = 


CENTER] equals the enter key. 
Cy] equals the Y key. 


File Connection programs may be aborted by 
pressing [CTRL] [C]. Ocecnsiorolly, the 
Control-C sequence may not successfully 
terminate the program. If this occurs 
press [CTRL] [BREAK] to end the preacor 
Exitdng programs through the use «* 
(eJ,ana [CTRL] [BREAK] is not cecum s 
and: should be used with discratio= 
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Pragram prompte require key entriea 
followed by the [ENTER] key. If the 
[ENTER] key 18 pressed without typing a 
character, the program will default to the 
first option displayed by the prompt. 


Program prompts for key entries are issued 
by the programs in the forms: 


(DEFAULT/RANGE OF ENTRIES) and 
(DEFAULT/OPTION1 , OPTION2, OPTIONS) 


At the prompt, "ENTER DRIVE NUMBER 
(1/2-4)?", pressing the [ENTER] key will 
select the default entry of [1]. Optional 
values may ba entered by pressing [2], 
[3], or [4] followed by the [ENTER] key. 


Mony File Connection programs prompt for 
an optional translation table file name. 
The default {1s always an internal table 
built into tha program. 


An external translotion table consists of 
a 256 byte lookup table where the value of 
@ given character in the source file is 
used to point to a position in the toble 
The value stored in the specific position 
in the table will be used as the 
translated character in the output files. 


An example would be an ASCII hex value of 
‘28° (ASCIY space). If a table was 
created to translate ASCII to a torget 
character set, the value found at position 
28" in the table would be written to the 
cutput file every time the program found 
on ASCII space character in the input 
file. 
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DOCUMENTATION FORMAT 


File Connection program deseriptions ore 
‘are presented in the following format in 


tha program description section of the 
manual: 


Program Nome. 

Use. 

Miscelloneous Notes. 
Description. 

Operation. 

Defaults. 
Destructive/Nondestructive 
Sample Program Run 


sleiee 
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CPM8TO5. 


Ccpy a date file fram an 8" CP/M diskette 
to a PC~DOS file. 


DESCRIPTION: 


The CPM8TOS program is designed to copy 
dota files from 8" CP/M format diskettes 
to PC-DCS files. The first operation that 
the program performs js a diskette format 
check. The program will identify the 
lumbe cf sides, density type, and sector 
vize of the 8" diskette and display the 
information. 


Since the program can be ended ofter this 
display, CPM8TOS functions as o utility 
program to identify diskette formats. 

If the program cannot identify the 8" 
diskette format, a message will be 
displayed that says the diskette cannot be 
copied. 


The progrom requires thet the user enter 
several CP/M diskette porameters to 
determine the logical loyout of the 
diskette. These parameters ore: 


Skew Factor 

CP/M directory Cylinder 
CP/M Records Per Block 

. CP/M Blocks In Directory 


uN 


These parameters are described in the 
section on CP/M Conversion Tips. 


The program copies dota files from the 8" 
diskette by file number. 
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Tne fize pointers in the directory entries 
ore weed to located the dato file. A 

ile may be copied or the entire 
may be copied. Up to 266 files 
copied from the CP/M diskette, 





Tne CP/M files will be written to Dos 
files-es 128 byte records. The file nome 
a specific CP/M file is written to will 
have the some file name and extension as 
displayed in the CP/M directory. 


CPMBTOS will copy an 8" file to any DOS 
volume, including a hard disk. 


If the CP/M file name olready exists on 
she DOS volume, the DOS file will be 
deleted, and then recreated by the copy 


° 
lon. 

operat: on 

OPERATION: 


Load CPM8TOS. On completion of the 
program load, o program description 
message will be displayed. The program 
will prompt the user to insert on 8" 
diskette into the drive, and enter the 
drive number of the unit selected. 


Insert the 8" CP/M diskette into the drive 
und select the appropriote drive oddress 
by entering a [1} or [2], or select drive 
(1) by pressing [ENTER]. 


The program will display bytes per sector 
density type, and number of sides o* the 

8" diskette. The program will then cromar 
the user for the CP/M sector skew factor. 





Enter a skew factor from 1 to 16 or press 
[ENTER] to select o skew factor of 6. 
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The program will prompt the user for the 
CP/M directory cylinder. 


Eater a cylinder number from 1 to 9, or 
press [ENTER] to select cylinder 1. 


The progrom will prompt the user to enter 
the number of CP/M records per block. 


Enter 8, 16, 32, or 64 records per block, 
or press [ENTER] to select 8 records per 
block. 


The progrom will prompt the user to enter 
the number of blocks in the CP/M 
directory. 


Enter o number from 1 to 9, or press 
[ENTER] to select 2 blocks in the 
directory. 


The program will read the CP/M diskette 
directory and display ao list of the 
clrectocy entries as file names preceded 
by a file number. The program will prompt 
the user to enter the number of the file 
to be copied. 


Enter oa number from 7 to 256 to select the 
tila to be copied. The user moy also 
Select to copy ALL files on the Be” 
cloaptte by entering ao [999]. If the 
eation to copy all files is selected, the 
fregram will prompt the user to enter the 
starting file number for the copy 
operation. This allows copying a range of 
files from file n to the lust file. 
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if ITER] is pressed without entering o 
f; umber, the program will exit the 

yy operation and prompt the user to copy 
from another CP/M diskette. Another 
viskette con te loaded at this point, or 
the'progrom can be ended by pressing 


CENTER]. 


The program will copy the 8" CP/M file 
selected to the DOS volume that CPM8TOS 
was loaded from. The progrom will then 
display a message that the copy is 
complete, the number of the file copied, 
and the number of records copied. The 
directory of the files on the 8" diskette 
will be displayed and the user will be 
prompted to select another file to copy. 


. 
fater the file number to be copied, or 
Press enter to exit the copy operation. 


DEFAULTS: 
Orive Number: (ENTER) » Drive 1. 
Skew Factor: CENTER} = 6 


Directory Cylinder: [ENTER] = 2 
Records per Block [ENTER] = 8 
Directory Blocks: CENTER] = 2 


File Number: [ENTER] = Return to 
Enter Diskette prompt. 
Continue Copy: [ENTER] « End program, 


DESTRUCTIVE /NONOESTRUCTIVE: 


CPMSTOS will not destroy dato on the e* 
source diskette, however, IF THE TARGET 
FILE NAME ALREADY EXISTS ON THE 
VOLUME, ALL ORIGINAL DATA IN THE 
WILL BE DESTROYED BY THE COPY OPERA 
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SAMPLE RUN: 
A> [cpmaTos5] [ENTER] 


COPY 8° CP/M TO 5* DOS DISKETTE PROGRAM 
COPYRIGHT FLAGSTAFF ENGINEERING 6/1/85 


INSERT 8° CP/M DISKETTE ~ 
ENTER DRIVE (1/2) WHEN READY.? [ENTER] 


DISKETTE IS 128 BYTE SECTOR - SINGLE 
DENSITY ~ SINGLE SIDE 


ENTER CP/M SECTOR SKEW 
FACTOR (8/1-9)7 [ENTER] 


ENTER CP/M DIRECTORY CYLINDER 
NUMBER (2/1-9)? [ENTER] 


ENTER NUMBER OF CP/M RECORDS PER BLOCK 
(8/16,32,64)? [ENTER] 


ENTER NUMBER OF CP/M BLOCKS IN 
DIRECTORY (2/1-9)? [ENTER] 


**DIRECTORY OF FILES ON 8" CP/M DISKETTE** 
FILE NAME RECS FILE NAME RECS 
€31-TEST.ASM @233 @62-HELP.TXT 0874 
®O3-ARCDATA.OBF 8132 B04-HELP. BAK 0974 


ENTER CP/M FILE FOR COPY (1-256/999=ALL) - 
FRESS ENTER IF NONE? [999] [ENTER] 


ENTER STARTING CP/M FILE NUMBER FOR COPY 
ALL (1/1-256)? [3] [ENTER] 


COPY OF #83 ARCDATA .DBF IS COMPLETED 
- 132 RECORDS WERE COPIED 
COPY OF #304 HELP -BAK IS COMPLETED 
- 74 RECORDS WERE COPIED 
PRESS ENTER TO USE HDR1 NAME? [ENTER] 
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“*OIRECTORY OF FILES ON B* CP/M DISKETIE== 
FILE NAME RECS FILE NAME RECS 
OGI-TEST.ASM = 8233 GO2-HELP.TXT 8874 
OB3-ARCDATA.DBF 61352 OB4-HELP.BAK 8674 


z 
ENTER CP/M FILE FOR COPY (1-256/399-ALL) ~ 
PRESS ENTER IF NONE? (ENTER) © 


090 YOU WANT TO COPY FROM 
ANOTHER CP/M DISKETTE (N/Y¥)? [ENTER] 
A> 
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CPMSTOS 


Copy a PC-D0S file to a CP/M B” diskette. 


OESCRIPTION: 


The CPMSTO8 program 1s designed to copy 
OOS files from any valid DOS volume to a 
By CP/M diskette. 


The program will identify ond display the 
Number of sides, density type, ond sector 
8iz0 of the 8" diskette. If the p* 
diskette format cannot be determined, the 
Program will display a message stating the 
diskette cannot be copied. 

5 
ORS progrom copies a file trom a 00S 
volume by file name. The eight character 
COS file nome will used as the file name 
in the CP/M directory entry on the 6” 
diskette. 


An option is supported by the progrom to 
erase the 6" file dtrectory after a copy 
operation has been completed. This option 
should be used to delete all old files 
from the CP/M diskette before copying to 
at. 


OPERATION: 


toad CPMSTO8. On completion of the 
program load, @ progrom description 
message will be displayed. The program 
will then prompt the user to insert on 8” 
diskette into the drive, ond enter the 
drive number of the unit selected 
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Insert the 8" CP/M diskette inte the drive 
and select the appropriate drive address 
by entering a [1] or [2]. or select drive 
[1] by pressing [ENTER]. 


The progrom will display bytes per sector, 
density type, and number of sides of the 
8" diskette. The program will then prompt 
the user for the CP/M sector skew factor. 


Entar a skew foctor from 1 to 16 or press 
[ENTER] to select a skew factor of 6. 


The program will prompt the user for the 
CP/M directory cylinder. 


Entice @ cylinder number from 1 te 9, or 
press [ENTER] to select cylindor 1. 


The program will prompt the user to enter 
the number of CP/M records per block. 


Enter 8, 16, 32, or 64 records per block, 
or press [ENTER] to select 8 records per 
block, 


The progrom will prompt the user to enter 
the number of blocks in the CP/M 
directory. 


Enter a number from 1 to 9, or press 
CENTER] to select 2 blocks in the 
directory. 





The program will read the CP/M diskette 
girectory and disploy a list of the 
directory entries as file nomes preceded 
by a-file number. 
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will display 0 messoge 
ing the file number ond storting 
nt of any new file copied to the 8" 
diskette. 


The program will prompt the user to erase 
the CP/M directory. 


Press [N] or [ENTER] to continue the 
program, or [Y] to erase the directory. 

If the erase option 1s selected, oll files 
on the CP/M diskette will be erased, so 
extreme caution should be used when 
selecting this option. 


The user will then be prompted to enter 
the nome of the DCS file to be copied. 


Enter the DOS voluma and file nome in 
poténdard DOS syntax, t.e., 


VOL. IO:FILE NAME.EXT 


If [ENTER] is pressed without typing a 
Vol. ID ond file nome, the progrom will 
exit the copy routine and prompt the user 
to exit the progrom or copy to onotner 
diskette, 


The progrom will begin the copy operation 
ond display an information line indicating 
write and read verify operations to 
Cylinder, Head, and Sector numbers of the 
6" diskette. On completion of the copy 
operation, the program will disploy on 
information line indicating the copy is 
complete and the number of records copied 


Tne program will prompt tne user to ccpy 


to another 8" diskette or exit the 
program, 
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Press [N] or [ENTER} to end the program, 
er press [¥] to copy another file or copy 
to o new 8" diskette. 


COFAULTS: 

Drive Number: CENTER] = Drive 1. 

Skew Factor: {ENTER} = G 

Directory Cylinder: [ENTER] = 2 

Records per Block [ENTER] = 8 

Directory Blocks: (enter) = 2 

DOS File Name: [ENTER] = Exit copy 
and prompt for new 
diskette. 

Continue Copy: CENTER] = End program. 

<-MPLE RUN: 


arcemsTo8 [ENTER] 


COPY 8" CP/M TO 5" DOS DISKETTE PROGRAM 
COPYRIGHT FLAGSTAFF ENGINEERING 6/1/85 


INSERT 8" CP/M DISKETTE - 
ENTER DRIVE (1/2) WHEN READY.? [ENTER] 


DISKETTE IS 128 BYTE SECTOR - SINGLE 
DENSITY - SINGLE SIDE 


ENIER CP/M SECTOR SKEW 
FACTOR (8/1-9)7 [ENTER] 


% CP/M DIRECTORY CYLINDER 
ER (2/1-9)? CENTER] 





ENTER NUMBER OF CP/M RECORDS PER BLOCK 
(8/16,32,64)? [ENTER] 


ENTER NUMBER OF CP/M BLOCKS IN 
DIRECTORY (2/1-9)? [ENTER] 
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IRECTORY OF FILES ON 8” CP/M DISKETTE** 
NAME RECS FILE NAME RECS 
EST.ASM = 233 OO2-HELP.TXT = B74 
RCDATA.OBF #132 @24-HELP.BAK 9874 
Sikk CP/M BLOCKS IS THE 
TOTAL DISKETTE CAPACITY 








NEW FILE WILL BE #25 STARTING AT 
BLOCK XX ON THE 9” DISKETTE 


DO YOU WANT TO ERASE THE 8" CP/M FILE 
pirectory (N/y) [ENTER] 


ENTER OOS FILE NAME FOR COPY B:NAME.EXT - 
PRESS ENTER IF NONE [A:TESTFILE.DOC} 
FILE COPY IS COMPLETED i 

“ZAXX RECORDS WERE COPIED 


“DIRECTORY OF FILES ON 8" CP/M DISKETTE™* 
FILE NAME RECS FILE NAME RECS 
CO1-TEST.ASM ©2335 OG2-HELP. TXT 0074 
£53-ARCDATA.OBF 6132 @54-HELP.BAK 2874 
COS-TESTFILE.COC 6345 

XXXX CP/M BLOCKS IS THE 

TOTAL DISKETTE CAPACITY 


NEW FILE WILL BE #06 STARTING AT 
BLOCK XX ON THE 8” DISKETTE 


CO YOU WANT TO ERASE THE 8" CP/M FILE 
DIRECTORY (N/Y¥) ENTER] 


ENTER DOS FILE NAME FOR COPY G:NAME.EXT - 
PRESS ENTER IF NONE [ENTER] 


CO YOU WANT TO COPY TO ANOTHER CP/M 


DISKETTE (N/Y)? [CNTER} 
> 
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cPMTODOS 


r 
USE: 


Copy a PC CP/M-85 5 1/4 inch diskette file 
to a PC-00S file. 


DESCRIPTION: 


The CPMTODOS program is designed to copy 
CP/M-86 files to DOS files on PC/XT/AT 
systems that run both PC-DOS and CP/M-86. 
The files are copied as is without any 
type of conversion. 7 


OPERATION: 


Load CPMTODOS. On completion of the 
«program load, a progrom description 
message will be displayed. The progrom 
will then prompt the user to insert the 5 
1/4 inch CP/M-86 diskette into o drive and 
enter the DOS drive letter of the drive 
being used. 


Insert the CP/M-86 diskette ond press [A} 
for DOS drive A, or press [8) or [ENTER] 
to select 00S drive B. 


The program will prompt the user to enter 
the DOS destination drive for the files to 


be copied to. 


Enter a letter from A to G. or press 
[ENTER] to select DOS drive 4 


The program will read the CP/™ disxette 
directory and display o list of the 
directory entries as file names preceued 
by @ file number. The program will prompt 
the user to enter the number of tne file 
to be copied, 
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Enter a number from 1 to 64 to select the 
file to be copied. The user may also 
select to copy ALL files on the @ inch 
diskette by entering a [99]. 


If [ENTER] 1s pressed without entering o 
file number, the program will exit the 
copy operation and prompt the user to copy 
from another CP/M diskette. Another 
diskette can be loaded at this point, or 
the program can be ended by pressing 
(ENTER). 


The program will copy the CP/M-86 file to 
the DOS volume selected by the user. The 
“rogram will then display a message that 
.ne copy is complete, the number of the 
file copied, and the number of records 
copied. The directory of the files on the 
CP/M-86 diskette will be displayed and the 
user will be prompted to select another 
file to copy. 


Enter the file number to be copted, or 
press enter to exit the copy operation. 


When the copy operation is ended, the 
progrom will prompt the user to copy from 
crother CP/M diskette. 


2ress [¥] to copy from another diskette, 
or press [N} or enter to end the program, 


DEFAULTS: 

Srive. Number: [ENTER] = Orive B. 

Cestinetion Drive 

Rumber : {ENTER] = Orive A. 

File, Number: [ENTER] = Exit copy 
routine, 

Continue Copy: CENTER] » End program. 
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DESTRUCTIVE /NONDESTRUCTIVE = 


CPMTODOS will not destroy data on the 
CP/H-8Gsource diskette, however, IF THE 
VSUGET FILE NAME ALREADY EXISTS ON THE DOS 
VOLUME, ALL ORIGINAL DATA IN THE DOS FILE 
WILL BE DESTROYED BY THE COPY OPERATION. 





SAMPLE RUN: 
A> [cpmTooes] [ENTER] 


COPY 5" CP/M TO 5" DOS DISKETTE PROGRAM 
COPYRIGHT FLAGSTAFF ENGINEERING 6/21/83 


INSERT 5" CP/M DISKETTE - 
ETER DRIVE (B/A) WHEN READY.? [ENTEK] 


ENTER DESTINATION DOS DRIVE (A/B~G)? [Cc] 
[entcR] 


“LISTING OF FILES IN 5" CP/M DIRECTORY«» 


@81-TEST, ASM 6233 
®32-HELP, TXT B74 
@33-ARCOATA.OBF 6132 
DO4-HELP. DAK 6874 


ENTER CP/M FILE FOR COPY (1-64/99=ALL) - 
PRESS ENTER IF NONE? [3] [ENTER] 


COPY OF #363 ARCDATA .DEF IS COMPLETED 
- 132 RECORDS WERE COPIED 


“*LISTING OF FILES IN 5" CP/M CIRECIGHY*. 


O81-TEST. ASM 8233 
O92-HELe. TXT 9674 
8O3-arcoATA.OBF 8132 
O04-tILLP.GAK BB74 
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ENTER CP/M FILE FOR COPY (1-64/99-ALL) - 
press ENTER IF NONE? [ENTER] 


po-vou WANT TO COPY FROM 
ANOFHER cp/m DISKETTE (N/Y)}? [ENTER] 


A> 
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DOSTOCPM 


Copy a PC-DOS file to o PC CP/M-86 5 1/4" 
diskette file. 


DESCRIPTION: 


Tne DOSTOCPM program is designed to copy 
DOS files to CP/M-B6 files on PC/XT/AT 
systems that run both PC-DOS and CP/M-86. 
The files are copied as is without any 
type of conversion. 


OPERATION: 


Lead ODOSTOCPM. On completion of the 
program locd, a program description 
message will be displayed. The program 
will then prompt the user to insert the 
5 1/4" CP/M-86 diskette into o drive and 
enter the DOS drive letter of the drive 
being used. 


Insert the CP/M-86 diskette and press [A] 
for DOS drive A, or press [B] or [ENTER] 
to select DOS drive B. 


The progrom will read the CP/M diskette 
directory and disploy a list of the 
directory entries as file names preceded 
by a file number. The progrom will 
disploy the file number and beginning 
block number that will be used when a file 
is copied to the CP/M diskette. The 
program will then prompt the user to erase 
the CP/M directory. 


Press [Y] to erase oll files on the CP/M 
diskette, or press [N] or [ENTER] to leave 
the existing CP/M files on the diskette 
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The program will prompt the user to enter 
the DOS file name to be copied to the cPiM 


diskette. 


Enter the file name using standard DOS 
syntax: Volume ID:File Name.Extension 


1f [ENTER] is pressed without entering o 
file name, the program will exit the copy 
operation end prompt the user to copy to 
onother CP/M diskette. Another diskette 
von be loaded at this point, or the 

program can be ended by pressing [ENTER]. 


The program will copy the DOS file 
slected by the user to the CP/M diskette. 
i.2 program will then display a message 
tigt the copy is complete, and the number 
of records copied. The directory of the 
files on the CP/M-86 diskette will be 
displayed ond the user will be prompted to 
copy another DOS file to the diskette. 





Enter the DOS file name to be copied, or 
press enter to exit the copy operation. 


When the copy operation 1s ended, the 
pregrom will prompt the user to copy to 
cnother CP/M diskette 


(¥] to copy to another CP/M 
nette. om press {N] or enter to end the 
rom, 











NCFAULTS: 

Srive Number: [ENTER] = Orive B. 

Erase Directory: CENTER] = No. 

COS File Name: [ENTER] = Exit copy 
routine. 

Continue Copy: (ENTER] = End program. 
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DESTRUCTIVE /NONDESTRUCTIVE: 


DOSTOCPM will not destroy data on the Dos 
source volume, however, IF THE TARGET FILE 
MANE ALREADY EXISTS ON THE CP/M-86 
DIRECTORY, ALL ORIGINAL DATA IN THE 
CP/M-86 FILE WILL BE OVERWRITTEN AND 
DESTROYED BY THE COPY OPERATION, 


SAMPLE RUN: 
A> [postocem] [ENTER] 


copy 5" DOS TO 5” CP/M DISKETTE PROGRAM 
COPYRIGHT FLAGSTAFF ENGINEERING 6/21/53 


INSERT S* CP/M DISKETTE - 
ENTER ORIVE (B/A) WHEN READY.? [ENTER] 


**LISTING OF FILES IN 5" CP/M DIRECTORY*® 
991-TEST.ASM 8233 
962-HELP. TXT BB74 
€B3-ARCDATA.DBF 8152 
$24-HELP .BAK 9074 


NEW FILE WILL BE #05 STARTING AT BLOCK Xx 
ON THE 5" CP/M DISKETTE 


00 YOU WANT TO ERASE THE 5" CP/M FILE 
DIRECTORY (N/Y)? [ENTER] 


ENTER DOS FILE NAME FOR COPY B:NAME.EXT - 
PRESS ENTER IF NONE? [A:ABC.DOC} [ENTER] 


FILE COPY IS COMPLETED - 
@062 RECORDS WERE COPIED 
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#*LISTING OF FILES IN 5" CP/M DIRECTORY** 


BS1I-TEST.ASM = 233 
eo2-HELP.TXT = 0874 
LI3-ARCOATA.DBF 6132 
O94-HELP. BAK 6074 
¢95-ABC.DOC 6292 


ee 
NEW FILE WILL BE #465 START IN 
ON THE 5" CP/M DISKETTE 


IG AT BLOCK XX 


po you WANT TO ERASE THE 5" CP/M FILE 
oIRECTORY (N/Y)7 [ENTER] 


ENTER DOS FILE NAME FOR COPY B:NAME.EXT - 
PRESS ENTER IF NONE? {ENTER} 


bO YOU WANT TO. COPY FROM 


ANOTHER CP/M DISKETTE (N/Y)? [ENTER] 
AD 
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CP/M &* DISKETTE FORMATS 


Various diskette formats ore used on cp/m 
8” systems. The file connection programs 
are designed to work with both single 
sided ond double sided diskettes formatteg 
as single or double density. 


Regardless of sides or density, 8" CP/M 
diskettes contain 77 cylinders. The 
system boot loader is located on cylinder 
£9 ond the data is written on cylinders 91 
44rough 74. Bod diskette tracks are 
assigned to alternate tracks on cylinders 
75 through 76. 


Oota tracks are formatted with different 
sizes and numbers of sectors. The 
standard formats ore given below. (Sector 
size and sectors-per-track numbers are 
given in bytes.) 


DY = DENSITY 

SS= SECTOR SIZE 

S/T = SECTORS PER TRACK 
TC = TOTAL CAPACITY 

SO = SINGLE DENSITY 

CO = DOUBLE DENSITY 


by ss s/T Te MACHINE TYPE 
SO 128 26 242,944 Universal CP/M. 
SO 258 15 284.166 Fairly common 
SD 512 8 303,104 Rare 
DO 286 26 985, 964 very Comment 
DD 512 15 1.736, 54g Rone 


DO 1824 8 14212 416 Rare? 


On all P/M diskettes, cylinder 8, head 3 

is always formatted as 128 byte sectors in 

sing density. The remaining tracks on 
Wsskette are formatted with the 







t 
selg od density and sector size. When 
the first CP/M data file is written on the 


diskette, the file directory entry is 
usually recorded starting on cylinder 2, 
head #. Some systems stort the directory 
on cylinder 1 and others use cylinder 6. 
Each directory contoins information on the 
file name, the file locotion, and its 
size. 


CP/M FORMAT IDENTIFICATION: 


The file connection CP/M transfer programs 
require the user to answer various prompts 
on the CP/M system format of the 8" as 
diskettes. To properly use the programs, 
the answers to these prompts should be 
known before the programs are executed. 
The four format prompts are: 


1. Skew factor 

2. Directory cylinder 

3. Records per CP/M blocks 

4. Blocks in the directory 

These parameters cre usually described in 
the system monugl for the particular 
system that created the diskettes. 

The system manual should be used to find 
the correct values. 


If a system manual is not available for 
the system thot creoted the B" diskette 
being used, the DISPLAYS program from the 
Flagstaff Engineering Utility/8 diskette 
can be used to display vorious sectors of 
the 8" CP/M diskette. 
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SKEW FAGTOR- 


ftors ore not written to sequentially on 
a CP/M system diskette. Sectors on a 
specific track will be written to besed on 
an offset value which is added to the 
sector number of the last sector used. 
This is referred to as Sector Skew Factor. 
If the skew factor for a given diskette is 
6, sector 1 will be the first sector used 
to write data to. The next sector used 
will be sector 7, then 13, 19, 25, 6, 11, 
17 etc., until the entire track is filled. 


If the sector count results in o sector 
clready in use, the count is incremented 
zy one to the next sequential sector. 


The standard skew factor for 128 byte 
‘gingle density sectors is 6. Most double 
density diskettes use a skew factor of 5. 


Sector skew factor is difficult to 
determine by viewing diskette data with 
the DISPLAYS program, but it con be done. 
The user should look for o large file that 
Spons more then one sector. If the data 
at the end of the sector breaks in the 
middle of a string or other observable 
sequence, following sequentiol sectors may 
be displayed until the sector is found 
that contains the continustion of the 
gata. The first sector number mov then bs 
subtracted from the second sector runhsr 
to arrive at the skew factor. 





CPMEX.3 


DIRECTORY CYLINDER- 


The CP/M diskette directory will normally 
oppeor on cylinder 1, 2 or 6. Each 
dirsctory entry consists of o 32 byte 
entry. The first byte of the entry is 99 
for an active file. The next eleven bytes 
of the entry is an eight byte file name 
followed by a three byte file type 
(extension). If the directory cylinder for 
a particular 8" CP/M diskette is unknown 
it’can be easily found using the DISPLAYS 
Program. Load DISPLAY8 ond display 
cylinder, head and sector 61091. Ifo 
series of 32 byte directory entries ore 
not found, then display CCHSS #2691 

Again, if the directory is not found, then 
display 66901. 


cP/M RECORDS PER BLOCK ond CP/M BLOCKS IN 
DIRECTORY - 


A CP/M record is defined as 128 bytes of 
data. CP/M systems define files in terms 
of CP/M records. CP/M diskettes are 
divided into physical biccks of 8, 16, 32, 
ond 64 CP/M records. 


On o single sided, single density diskette 
with 128 byte sectors, each sector would 
bs the equivalent of a CP/M record. If 
the diskette used 8 records per block with 
2 blocks in the directory, 16 sectors 
would be reserved for directory entries. 
Dora files would stort ot the 17th sector 
(the beginning of the 3rd block). 
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In g 32 byte CP/M directory entry, 

tion twelve through fifteen (beginning 
rom zero) indicate the number of CP/M 
records used for thot entry. The last 16 
bytes of the directory entry indicate 
which blocks have been allocated for the 
entry. The block indicators will olways 
be a value greater than #1 hex. Positions 
containing 88 ore not allocated. 


A large file con spon several directory 
‘entries since the number of records per 
block limits the total number of records 
used by a single directory entry. 


To determine the number of records per 
block on a CP/M diskette, display the 
first directory entry of o file using the 
program DISPLAY8. Count the number of 
positions (number of blocks allocated) in 
the last 16 bytes of the entry that 
contain a hex value greater than 61. 


To determine the total number of records 
for the entry, multiply the value of 
position twelve in the directory entry by 
128, ond then add the volue in position 
fifteen (the volues displayed by DISPLAYS 
are hexadecimal values and must be 
converted to decimal). 


Divide the total number of records by the 
total number of blocks allocated. If the 
result is not o valid records-per-block 
volue of 8, 16, 32, or 64, raise the 
result to the next greoter 
records-per~block value (8.432 or 12.333 
would be raised to 16) 
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An example CP/M entry would appear as: 





Position @8 61 B2 a3 a4... 12...-15 
Hex Value 6B 68 49 50 29... O8....16 
29 36 31 


Position 16 17 18 19 2B...--0 0% 
Hex Value 1A 1B 16 BB Bi 





e in position twelve (B) 
by 128 ond then add the value in position 
Fifteen (16 hex equals decimal value 22). 
The result is 22 total records. Positions 
16, 17, and 18 have volves greoter then 
hex $1 so three blocks have been 
allocated. Divide 22 by 3, and the result 
is 7.333. The number is not a volid 
records~per-block value, so it should be 
raised to the next greater valid value of 
8. The diskette uses 8 records per block 
to store data. 


Multiply the valu 
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